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HANOVIA 


World’s pioneer makers of 


violet equipment presents 
THE NEW 


SUPER “S” ALPINE 
SUN LAMP 















iF THIS Lamp, the medical 

profession has an ultraviolet 

generator which is by far the ) 
foremost in the field. Possessing 

every desired quality to aid the 

physician and benefit the pa- 

tient, this new Super “S” Alpine 

Sun Lamp is built to give a long 

life of top-notch performance. 

Consider the following out- 

standing features, then decide 

on the Hanovia Super “S” Alpine Sun Lamp foz 
your office: 


1 It is a high pressure high intensity quartz mercury arc 
lamp. 


2 It starts instantly at the snap of the switch, no tilting 
is necessary. 


3 It has ten stages of intensity regulation by unique 
control. 


4 At 30 inches from the burner the intensity may be 
varied from 1500 to 2350 microwatts per *4. cm. 


5 Ammeter readings provide accurate contro! of dosage. 


6 Provides intense radiation and an even distribution 
over a wide shadowless surface. 


It shows exceptional economy and long burner life. 


8 Jarring or disturbing the lamp will not put out the 
light. 


9 Ie is beautiful and sturdy in design with improved 
manipulative convenience. 


10 Adjustment of treatment distance is available up to 
40” above standard cot and steel tape is provided for 
measurement. 


Complete details furnished upon request 
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able the new Super “S” 
Alpine Sun Lamp to the 
thousands of physicians 
now using the old type . 
ultraviolet lamps the oa 
Hanovia Company has 
an attractive trade-in 
proposition A liberal 
introductory allowance 
will be made on your 
present lamp if you act 
NOW. Time payments 


if desired 


makes the Super “S" Alpine Sun Lamp 
Sollux Radiant Heat Lamp Super Self 
contained Kromayer Lamp and the Ultra 
Short Wave Unit. 


Address inquiries to 


HANOVIA CHEMICAL & MANUFACTURING COMPANY 


Dept. 306-A 


NEWARK, N. J. 
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EFFECT OF ULTRAVIOLET AND VISIBLE RAYS UPON 
ANIMAL SEPTICEMIA * 


A. J. NEDZEL, M.D. 
and 


LUDWIG PINCUSSEN, M.D., Ph.D. 


CHICAGO 


Collected data of the last thirty years have provided ample proof that 
bacteria are highly influenced by radiations, especially by those related to the 
ultraviolet spectrum.' This action only follows when microorganisms are 
directly exposed to the rays in vitro, or when located on the surface. Prac- 
tically nothing is known about the behavior of bacteria within the irra- 
diated organism. The shorter the wavelengths, the more are they absorbed 
by the superficial lavers of the body. The most active rays therefore do 
not penetrate to the foci where most of the bacteria are located. Thus we 
have to assume that the effect of this form of radiation upon organisms in 
the body is of an indirect character. Though the wide and successful elini- 
cal application of light in surgical tuberculosis is well known, there is very 
little information on its effect in other bacterial infections. 

So far little is known how light rays act upon bacteria in infections or 
how any beneficial effect 1s produced. We only know that irradiation raises 
the body temperature, which in some vague manner leads to increased 
phagocytic action of the white blood cells*. In order to clear up this prob- 
lem experiments were undertaken to determine the effect of ultraviolet and 
visible radiation on animals infected with pathogenic bacteria, and irradia- 
tion of infected animals to whom also had been administered bactericidal 
drugs for purpose of studying the influence of the latter. We were especially 
interested to find out whether the action of certain drugs might be changed, 
enhanced or controlled under environmental conditions outlined above. In 
this connection it is interesting to note that the behavior and distribution 
of metals and metalloids such as silver*, bromine and iodine in the body 
are yreatly changed by the process of irradiation. 

Our experiments were performed on white mice infected with strep- 
tococcus hemolyticus. Whereas one group was not treated with any drug, 
the second was given sulfanilamide mixed within the food three days be- 
fore injection of streptococcus hemolyticus. Irradiation of both groups be- 
gan three days prior to bacterial injections and was continued daily there- 
after. Two different sources of light were used: the mercury-in-quartz with 
its intense ultraviolet and some visible lines, and the carbon-are lamp with 
its continuous ultraviolet and visible spectrum. The “SS” sunshine carbons 
employed in these experiments have a luminosity similar to sunlight and a 
relatively high ultraviolet output. By maintaining a constant distance from 
the animals, practically all groups were given the same amount of light 
calories from the quartz and from the carbon-are lamps; the total amounted 
200 cal. 
cm.? min. 
ilamide) a third one was added which received pitressin, the pressor principle 
of the posterior pituitary body, subcutaneously. Pitressin shows a_ very 
definite effect on the blood vessels. Its injection causes a rise in blood pres- 
sure through stimulation of the blood vessels by peripheral constriction of 


o To these two groups (the controls and those receiving sulfan- 


* From the Department of Pathology and Bacteriology, and the Department of Pharmacology and 
Therapeutics, University of Illinois College of Medicine, Chicago. 
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the finer arterioles and capillaries. ‘These vascular spasms have been ex 

perimentally shown to result in anoxia of corresponding regions with dele 

terious effects on the tissue’ 

thove mentioned studies are presented 

Figure 1 shows the data derived from the 
inimals. The controls were 


The results obtained from the 
on two accompanying charts. 


drug administered (sulfanilamide, pitressin) 
only injected with streptococci \t the left side is registered the percent 
age of deaths. on the right the loss of weight of the surviving animals. With 
each group there is listed the fate of the controls and that of the ammals 


irradiated with the quartz and the carbon-are lamps. 
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From these graphs we see that the death rate of the infected but not 
otherwise treated mice goes up relatively fast. In five days about 40 per 
cent are found dead. This mortality rate is counteracted by the effect of 
the radiation, so that the percentage of deaths in those irradiated with quartz 
and carbon-are lamps drops to 16 per cent. In the following days the death 
rate goes up in all cases but less in the irradiated animals. The loss in 
weight of the surviving irradiated animals seems to be higher in the be 
ginning, but later they show a better recovery. We may conclude that 
irradiation in these experiments has a beneficial effect. 

The pitressin group clearly shows a very favorable effect following irra 
diation. The death rate of mice infected with streptococci is cut in half 
irrespective whether these were subjected to the mercury-in-quartz or car- 
The loss in weight seems a little greater in the carbon-are 


bon-are lamp. 
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group. The few surviving non-irradiated animals did not show any loss 
of weight. The sulfanilamide group presents a very peculiar picture. Quartz 
lamp irradiation increased the death rate to a high degree, in contrast to the 
earbon-are spectrum which did not depress the favorable sulfanilamide-effect 
in the first few days. In the later period, however, the death rate is only 
about one-half of that without irradiation. 

\t present we have no explanation why quartz light acts in such a fatal 
way, and we may have to assume for the present at least that the sulfanil- 
amide compound circulating in the body is greatly influenced by this form 
of energy. It is possible that the effect of the irradiation on the body ts 
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such that it is unable to form the compound needed for the destruction of 
the bacteria. In the test-tube, we may recall, sulfanilamide does not act 
upon bacteria. The loss in weight of the surviving mice is in the end the 
lowest for quartz irradiated animals and the highest for the sulfanilamide 
animals without irradiation. 

igure 2 represents the same findings, but is rearranged in groups as 
exposed to irradiation. In the control group we see the highly deleterious 
effect of pitressin on the nen-irradiited animals, whereas sulfanilamide les- 
sens the death rate. The loss of weight does not show any special devia- 
tions. In the carbon-are group the favorable effect of irradiation on the 
pitressin treated mice is very pronounced, whereas the losses in weight are 
the lowest for the sulfanilamide animals. In the mercury-in-quartz group, 
irradiation lowers the protective sulfanilamide effeet as shown in the high 
death rate, but the losses in weight of the surviving animals are finally 


lower for both kinds of irradiations. 
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Discussion 


For the present we have no rational explanation for the effect of the 
rays under the above method of controlled treatment. We see that some 
definite deviations occur when drugs and light treatment are combined, for 
in Our experiments the death rate is higher than with drugs alone. In 
other cases it may be that the reverse takes place; namely, that the effect 
of the drug is favorably enhanced as a result of irradiation. Accordingly 
experiments are being continued in the hope that we shall be able to dem- 
onstrate such action of irradiations when combined with other drugs. 

In experiments with pitressin we see that irradiation lowers the effect 
to a definite degree. There are two possibilities — either the pitressin is 
destroyed, at least in part, or the action or formation of an antagonist, e. 1., 
an antagon-stic hormone is increased. From clinical observation we know 
that the hormonal svstem may be influenced by rays, but this also needs 
to be further investigated. To date, unfortunately, scientific experiment in 
this field is emphasized by its paucity. ‘Though in the nature of a prelim 
inary survey the foregoing report is part of a research program that indi- 
cates the practical direction toward which radiation needs be explored. 

There are many drugs which we think may prove extremely useful if 
administered simultaneously with the irradiations; for instance, the quinine 
derivatives and the silver compounds. From data already at hand it may 
be assumed that the combination of pharmacologic agents and physical ther- 
apy (in our case, light) may bring not only new knowledge on the action of 
light rays, but may give us (what, of course, is the most important) a new 
and efficient weapon against certain diseases caused by some microorgan- 
isms. 

Summary and Conclusions 

White mice infected with streptococci were administered the same 
amount of calories from a mercury-in-quartz and a carbon-are lamp (sunshine 
carbons) for purpose of determining the effect of radiation alone or in com- 
bination with special drugs. 

The death rates decreased from 23 per cent in non-irradiated animals 
to 8 per cent when irradiated with the carbon-are lamp, and to 15 per cent 
in those irradiated with the quartz lamp. 

When sulfanilamide was given, the death rate was higher in the irra- 
diated animals than in the controls, increasing from 8 to 15 per cent under 
carbon-are and to 54 per cent with the quartz lamp. 

When infected mice were treated with pitressin, the death rate in the 
non-irradiated animals rose to 62 per cent, but was cut in half by irradiation 
either by the mercury-in-quartz or the carbon-are lamp. 

From the data observed the following conclusions may be drawn: 

1. Both carbon-arc and mercury-in-quartz irradiation decrease the death 
rate of streptococci infected mice. 

2. The mode of action on the animals seems to be twofold: 

(a) Physiologic effect on the blood vessels as shown by the pit- 
ressin experiments. 
(b) Chemical effect, lessening the effectiveness of the sulfanilamide 
compound in the body. 
(Continued on page 48) 
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THERAPEUTIC VALUE OF PASSIVE HYPEREMIA IN 
PERIPHERAL VASCULAR DISEASE 
KARL HARPUDER, M.D. 


Assistant Clinical Professor of Medicine, Columbia University, 
Attending Physical Therapist, Montefiore Hospital 


and 
IRWIN D. STEIN, M.D. 
Adjunct Physical Therapist, Montefiore Hospital 


NEW YORK 


\bout forty vears ago passive or venous hyperemia was introduced in 
modern therapy by August Dier. Since then it has been used to a moderate 
extent by some and considered obsolete by others. The methods of its use 
and its indications have varied considerably. It consists of a complete or 
partial, permanent or temporary obstruction of the venous blood flow and a 
resulting venous congestion of the treated area. It is produced by ligature of 
the concerned veins or by applying external pressure, e.g., with a blood pres 
sure cuff or a rubber bandage around the extremities, or with suction cups 
on flat body areas. The results, will, of course, vary with the intensity and 
the duration of the produced circulatory changes. 

Ligation of the large veins of the extremities was used mainly during the 
last war, when ligation of the corresponding arteries had to be carried out. 
\pparently the appearance of gangrene was thereby greatly diminished. 
Some surgeons, however, did not observe favorable results. Since the war, 
ligation of the venous trunks has sometimes been used in arterial embolism. 
Brooks! believes that venous obstruction results in a greater tension and a 
more even distribution of remaining blood sources in the distal minute ves 
sels. The total flow of blood in a dog’s extremity is less, however, after 
ligation of the femoral artery and the femoral vein than after occlusion of 
the artery alone (Montgomery*). 

Since ier’s introduction of the method, venous ccustriction has been 
used to enhance callus formation in fractures. The clinical results are ex- 
tremely difficult to evaluate. MeMaster*® performed osteotomies and bone 
resections bilaterally on the fibula of dogs and ligated the tibial vein on one 
side. Osteotomies healed four to six weeks faster on the ligated side; the 
results with resections, however, were not very definite. Transplantation of 
epithelium of the urinary bladder into the muscles of the hind legs resulted 
in a more rapid and more intensive ossification of the transplant on the 
ligated leg. Complete ligation of the great abdominal veins in dogs produced 
after two vears degeneration and hypertrophic changes of their spines and 
calcification of the discs. Ligation of the femoral vein caused degenerative 
and proliferative alterations of the knee joint (Bernstein‘). 

Ligation of veins is not a suitable method for physical therapy. The re- 
sult must depend upon the presence of collateral circulation. A marked 
hindrance to the flow of blood must result whenever collateral veins are 
absent or scant. Vractically no change in circulation will occur if collateral 
vessels are readily available. Of greater interest to us is venous hyperemia, 
produced by the external pressure of a rubber cuff. Such pressure exerts an 
almost constant force upon superficial blood vessels. In deeper, soft tissues 
its ‘orce is reduced to between 90 and 70 per cent of its original value, by 
resistance and elasticity of the structures. The venous pressure in the ex- 
tremities of the reclining, resting, healthy individual is approximately 5-8 
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mm. Hg., the arterial pressure is between 120 - 140 systolic, and 80 - 100 mm. 
diastolic. External pressures of between 20 - 60 mm. therefore should occlude 
the veins of the soft tissues without directly interfering with the arterial 
inflow of blood. The return of blood from an extremity, under such condi 
tions, would take place through veins within the bones, and to a certain 
degree by seepage through the collapsed veins. 

This form of venous hyperemia, if correctly applied, should not result 
ina drop of skin temperature. Skin temperature must remain at its previous 
level, or may be even slightly increased. Cyanosis is mild and with a reddish 
tinge. The volume of the extremity increases without development of marked 
edema. No pain of ischemia should ever appear, and pain existing previous 


to the use of passive hyperemia should be relieved. 


Mild congestive hyperemii 


has been recommended for the treatment ot 
chronic and acute non-specific inflammations, (i.e., furuncles, celluliis, 
chronic osteomyelitis), chronic ulcerations of the skin, fractures, and bone 
and joint tuberculosis. H[yperemia is applied daily for two to twenty-two 
hours. Lately, passive hyperemia continuously interrrupted by intermissions 
it about four-minute periods has been used in peripheral vascular disease.* 


Circulatory Effects 


Our knowledge of the effects of congestive hyperemia upon the circula 
tion and the tissues is as vet not definite. Dier’s own ideas were entirely 
speculative. He considered the inflammation in the wake of an infection as 
a wholesome defense mechanism and therefore artificial hyperemia as a cura 
tive measure in local infection. 

Ohmnura® examined the effects of passive hyperemia with pressures of 
20-80 mm. He. over periods of from two to ten hours. Increase of skin 
temperature was not observed unless there was an inflammatory condition 
present. With increasing pressures the skin temperatures dropped 0.5 to 
2.0 C. Pitting edema is produced by pressure of 80 mm. Hy. after one to 
two hours; by a pressure of 40 mm. Ilg. only after seven to ten hours; and 
by lesser pressures not at all. Simultaneously with and parallel to the appear 
ance of pitting edema, there is an increase of the concentration of the plasma 
proteins and the viscosity of the blood. The albumin-globulin ratio of the 
plasma is altered in favor of the former. The alkali reserve of the blood is 
diminished by passive hyperemia. .\ pressure of 80-00 mm. lg. produced a 
reduction of about 7 volume per cent after four hours; with 40 mm. Hg. 
pressure the alkali reserve dropped about 6 volume per cent only after 10 
hours, and with 20 mm. even after 10 hours acidosis was but slight. \cidosis 
is considered a possible’ reason for an anti-inflammatory effect of passive 
hyperemit. Osborn’ observed after passive hyperemia with the very high 
pressure of 100 mm. Hg. for 15-20 minutes a rise of the hemolytic comple 
ment of the serum. He assumes the development of acidosis with accumula 
tion of CO., which in vitro activates the complement reaction. However, 
a pressure of 100 mm. Hg. must surely interfere with the arterial blood 
suppry. 

The circulatory effects of venous hyperemia have been intensively stud 
ied by Thomas Lewis* with the plethysmographic method. Venous occlu 
sion with pressures of 25-30 mm. Hg. results in an increase of the volume 
of the limb. After release of the pressure the volume rapidly drops to its 
previous level. With higher pressures of 40-70 mm. Hg. the volume increases 
more markedly. \Moreover, the drop after release is interrupted by a second 
rise of the volume, after which it returns to normal. This second increase 


for a number of reasons is believed by Lewis to be the result of an active 
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dilatation of the arterial circulation. Tle estimates in one of his experiments 
an arterial inflow per 100 yg. tissue and per one minute of 10 cem. under 
normal conditions, of 16.5 cem. after a congestive pressure of 90 mm. Ilg. 
for one minute, of J1.5 cem. after five minutes pressure, and of 57.9 ccm. 
after ten minutes pressure. With still longer duration of the pressure the 
secondary volume increase is somewhat diminished. 

This secondary active hyperemia in the wake of venous congestion is 
used by Collens and Wilensky as an explanation for the beneficial results 
obtained by intermittent venous occlusion at pressures of 30-100 mm. H_¢. 
in alternating periods of three to four minutes. However, it is to be em 
phasized that Lewis’ observation of a secondary arterial vasodilatation was 
made with pressures above 40 mm. Hg. only. 

Schneider” examined the blood flow in the dog’s extremities by means of a 
thermostromuhr. The extremities were severed trom the trunk except for the 
intact femoral vessels. Occlusion of the femoral artery produced after 
release an intensive increase of blood flow. Occlusion of the femoral vein, 
however, was followed after its release by an unchanged or slightly dim 
intshed blood flow. Schneider's results, obtained with our best method for 
the examination of the blood flow, might cause doubt in the explanation of 
lewis’ observations, unless the differences in the experimental procedures 
are responsible for the contradictory findings. 

Our own investigations have been stimulated by the introduction of in- 
termittent venous occlusion in the treatment of peripheral vascular disease’. 
We hive sometimes observed surprisingly rapid healing of old indolent ul 
cers under this type of therapy. We have seen no results whatever in 
gangrene, cellulitis and only moderately good results in rest pain. We were 
wondering how passive hyperemia affects the circulation in peripheral vas 
cular disease and how important the release is both clinically and experi 
mentally. Our observations consist of three parts: Blood chemistry as a 
means of gauging peripheral circulation, microscopic observations of capil- 
lary circulation, and clinical studies. 


Experimental Observations 


In normal individuals and in cases of peripheral vascular disease studies 
were made of the O,, total CO, content, the O, capacity and the lactic acid 
content of the venous blood at rest, during venous compression and after 
its release. Compression of the veins was carried out by means of a Bau 
manometer at 15-40 mm. Ile. for forty minutes. In normal persons the 
upper extremities were used; the cuff was attached to the mid-arm and an 
antecubital vein punctured. In patients with peripheral vascular disease an 
ankle vein was punctured and the cuff appled above the knee. Skin tem- 
peratures were taken at the ball of the, mid-finger and the dorsum of the 
big toe, respectively. Analysis of the blood was carried out according to 
the methods of Van Slyke and co-workers. 

The skin temperatures of normal resting persons showed (with pres- 
sures of 15, 20, 30 and 40 mm. Hg.) no change or a slight drop, more marked 


at the end of the experiment. Mild cyanosis and some swelling of the fin- 


gers and hands appeared sometimes. After forty minutes of venous con- 
gestion, a definite but moderate diminution of the O, content of the venous 
blood is present, averaging 2-3 volume per cent. The amount of ©, loss 


is not visibly related to the degree of applied pressure. One minute after 
complete release of pressure, the O, content is either identical with the 
values during stasis, or it approaches the previous resting values. How- 
ever, there is no sign of an active hyperemia, nor increase of the O, content 


of the venous blood over preceding levels as would be expected with an 
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excess of blood flow. Oxygen capacities during stasis showed a very slight 
increase or no appreciable change. The total CO, content presented through 
out merely insignificant and irregular variations. Lactic acid values, too, 
vary only little, but there is apparently a tendency to rise during mild ven 
ous compression and even more so immediately after release. 


TABLE 1 Venous Compression in Normal Individuals 
RES! VENOUS COMPRESSION RELEASE 
Lactic (be Lactic Oe Lactic Oe 
Pres Os COs Acid Capac ) CoO Acid Capac Orv COs Acid Capac 
sure Vol.% Vol.% mg.% Vol.% Vol. Vol.% me.% Vol.t% Vol.% Vol.% mg.% Vol.% 
Hr 15 17.3 560 169 21.4 15.2 56.1 17.5 21.1 17.5 54.2 22.1 216 
Hr. 20 17.6 57.0 5.8 14.3 566 O8 16.9 55.9 5.28 
Hr 30-40 18.5 526 66 19.9 168 51.7 85 21.6 15.5 53.2 66 214 
l 


Dh 30 16.4 51.2 27 20.8 


3500525 96 218 160 50.0 16.2 21.6 

The above data are easily understood as the result of diminished cir 
culation with an increased utilization ot © llowever, under our experi 
mental conditions, no true anoxemia appears and no appreciable accumula 
tion of metabolites is demonstrable. \ slight increase of the O, capacity 
indicates passage of fluid from the circulation into the tissues. The release 
of stasis is not followed by any changes in the blood chemistry correspond 
ing to an active arterial hyperemia 

The patients with peripheral vascular disease were partly of the arterio 
sclerotic (with diabetes), partly of the endarteritic type. All of them were 
examined at 30 mm. Hg. pressure for 40 minutes. Skin temperatures re 
mained unchanged during stasis or showed a minimal decrease. Imme 
diately after release of the pressure, however, the skin temperature dropped 
in all cases between 1-4 F. Cyanosis was mild and swelling not visible or 
insignificant. No pain or other undue eifects were observed. 

In sharp contrast to the findings in normal persons, five of six patients 
with peripheral vascular disease showed a greater content of oxvgen in the 


venous blood after 40 mm. 
passive hyperemia. Three of these five patients had advanced peripheral 


# compression, than in the blood before use of 


arteriosclerosis and diabetes, one was an advanced case of endarteritis and 
one a milder one. The increase in ©, varied from 1.1 to 3.9 volume per cent 
and is well beyond errors of method. In one case, a man with so-called 
Werner’s syndrome, a drop of the ©, content amounting to 1.9 volume per 
cent took place, comparable to the results in healthy individuals. Simulta 
neously with the increase in O,, the CO, content was decidedly diminished 
in three cases and very slightly in the others. The values of lactic acid 
in the blood after stasis show only minor variations compared with the pre- 
ceding rest values, but certainly do not present a tendency to rise. After 
release of the pressure the O, levels vary somewhat irregularly, being slightly 
higher or lower than during stasis. This holds true also for CO, and lactic 
acid values. In no case do the results after release favor the presence of 








TABLE 2 Venous Compression m Peripheral Vascular Disease 

ae REST — VENOUS COMPRESSION ~~ -RELEASE——— 

Lactic O32 Lactic Os Lactic Oz 
Pres Oe COs Acid Capac Os COs Acid Capac (> C Ors Acid Capac 
sure Vol.% Vol.% mg.% Vol.% Vol.% Vol.% mg.% Vol.% Vol.% Vol.% mg.% Vol.% 

Gr. 30 11.2 53.3 166 206 9.3 52.7 13.6 20.8 12.2 51.1 144 21.0 
Br 30 11.9 55.0 122 20.9 13.2 540 10.0 21.9 128 548 12.8 21.5 
Lg 30 161 342 235 194 116 340 277.12 WS 132 530 .... m5 
Kon. 30 163 53.5 147 18.8 17.4 528 13.2 19.0 15.7 54.5 140 19.5 
Fn. 30 11.0 51.3 17.1 20.0 149 484 17.1 19.9 142 492 19.1 20.4 
Rn. ae 327 SEO 065 2165 363 S39 365 TRE tk ee ee ee 
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an active hyperemia. Oxygen capacities during stasis and after release of 
stasis are almost identical with the preceding rest values, but a tendency 
to a slight increase may well be assumed. 

The results in the six cases of peripheral vascular disease are very diffi- 
cult to explain. Increased O, and diminished CO, values point to an aug- 
mented peripheral circulation or a reduction of the metabolism of the tissues. 
We know nothing of metabolic changes in the tissues under the influence 
of an increased peripheral venous pressure. An increased peripheral blood 
flow could take place from the arterioles through the capillaries into the 
venules. Or the blood could partly take its pathways from arterioles through 
arterio-venous anastomoses directly into the venules. Last vear we em 
phasized the importance of this shunt circulation in peripheral vascular dis- 
ease, following the histologic work of Popoff' and our own chemical blood 
studies". The above data, however, do not clearly warrant the assumption 
of an increased shunt circulation. In what manner venous compression is 
capable of producing an increased flow of blood through the capillaries and 
tissues is not easy to understand. The compression results (Lewis) in an 
elevation of the venous pressure backwards from the cuff equal to the ap- 
plied active pressure. With an external pressure of 30 mm. Hg., in our 
own experiments the venous pressure would rise close to the value of the 
normal capillary blood pressure. Dilatation of the capillaries follows in the 
venous as well as in the arterial branch. Such dilatation is clearly visible 
with a capillary microscope and can easily be demonstrated in capillary pho- 
tographs. llowever, the flow of blood in these dilated capillaries is slower 
than normal. Furthermore, the capillary dilatation is, in our experience, 
much the same in normal persons and in cases of peripheral vascular dis- 
ease. The former show a diminution of O, and the latter an elevation dur- 
ing stasis. Studies with the capillary microscope revealed many anomalies 
in the capillary architecture in cases of peripheral vascular disease, such as 
local stasis, bridging of capillary loops, irregular branching off of loops, ir- 
regular and wild arrangement of loops, widely open venous sinuses and 
sometimes true arterio-venous anastomoses. The number of open capillaries 
appeared in some cases normal and sometimes scant. However, it has been 
possible to demonstrate an increase in the number of patent capillaries un- 
der the influence of venous compression. An increased number of capillary 
bridges and true anastomoses is not visible. All the visible minute blood 
vessels dilate, are thickly filled with blood, and present a slow flow of blood. 
Observation of skin capillaries is, of course, open to criticism, because the 
superficial skin veins and the skin circulation are directly and more exposed 
to the influence of venous occlusion than the deeper circulation. 

Whatever mechanism may be responsible for the above results, the fol- 
lowing statements seem justified: Under the influence of mild venous com- 
pression of 40 minutes’ duration the venous blood of normal persons carries 
less and the venous blood of cases with peripheral vascular disease (witli 
one exception in six experiments) carries more O, than under normal con- 


ditions. Signs of an increasing ©, debt in the tissues — elevation of lactic 
acid values -— are very slight in normals, and entirely missing in the cases 


of peripheral vascular disease. The combination of a higher O, content, an 
unchanged lactic acid level in the venous blood and a slower circulation 
which should allow a better utilization of the blood O, by the tissues - 
suggests the assumption that venous compression improves the nutrition of 
tissues in cases of peripheral vascular disease. After release of the compres- 
sion with 15-40 mm. Hg. in normals and 30 mm. Hg. in peripheral vascular 
disease, neither the O, and CO, values nor the skin temperatures point to 
the appearance of an active hyperemia. 
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Clinical Observations 


Simultaneously with the above investigations we studied the therapeutic 
value of passive hyperemia in cases of peripheral vascular disease. Venous 
compression was carried out by a rubber bandage, + inches in width, ap 
plied with very little pressure above the knee, daily, for increasing periods 
ft two to eight hours. With the bandage correctly applied, even after 
eight hours, evanosis is rather slight and of a reddish tinge: the limb ap 
pears little swelled, but with no or only traces of pitting edema; the skin 
temperature differs little in both directions from that of the other leg. There 
is no pain whatever caused by this type of venous congestion. 

The number of cases observed so far is small, and we are fully aware 
of the difficulties in evaluating clinical results in chronic diseases with spon 
taneous variations of their courses. We have seen neither favorable nor 
undue effects in several cases of dry gangrene of arteriosclerotic diabetes. 
There have been no results obtained in several cases of endarteritis with a 
complicating chronic or subacute cellulitis. Patients with peripheral arterioselero 
sis of endarteritis suffering from pain at rest, sometimes reported relief of pain, 
but as a whole, venous congestion did not seem to be of great help to them. 

Favorable results, however, are apparently obtained in peripheral vas 
cular disease of either type with indolent ulcerations. We treated 9 such 
cases during the last few months. Two did not respond. One is a male, 
38 vears of age. with endarteritis obliterans, a large ulceration on the 
dorsum of the right foot, edema and chronic cellulitis The other is a woman, 
aged 65, who had arteriosclerosis and diabetes, right hemiplegia, with a small, 
crust-covered ulcer on the right heel and marked rest pain. Neither the 
pain nor the ulcer has improved. 

In the remaining 7 cases passive hyperemia apparently had a beneticial 
influence upon the ulceration. 


Case Reports 


Case 1 \ male, 51 years, had endarteritis since 12 vears ago, and developed 
an ulceration of about 2 cm. in diameter on the left leg between the lower and mid 
dle third. Unsuecessfully treated for three months by other means, the ulcer healed 
completely within two months under passive hyperemia applied daily This patient 
had no oscillometric readings on his left ankle and calf, histamine reaction was en 
tirely negative on the dorsum of the left foot, and a very slight flare appeared on his 
ankle, calf and thigl Right mid-thigh amputation, because of gangrene was per 
formed in 1933 

Case 2 \ male, 54, had endarteritis for 18 years All toes on both feet 
have become gangrenous in these years with spontaneous amputations \ large ul 


ceration about 12 x 25 em. at the base of the left foot with rest pain was unsuccess 
fully treated f 

lation and epithelization set in and the size of the ulcer diminished within two months 
to about 1 x em. It took two more months before the ulcer was completely healed 
Oscillometric readings of both ankles: 4-%, left calf 2, right calf 4. Histamine tests 
of both feet were faint; but fair in both calfs and thighs. Landis-Gibbon test: 


no response, Skin temperature on base of right foot 76 F. at 74 room temperature 


or seven months. When passive hyperemia was applied, rapid granu 


Case 3 \ male, 40 years, with known endarteritis for 10 years. Has lost all 
toes of right foot. Ulcerations on the base of the right foot and on the left toes 
since 1934, with periodical healing and recurrences. Last recurrence appeared onc 


year ago with deep ulcerations around the stump of the right big toe and that of 
the right second toe, over the tip of the left great toe and the plantar side of the 
left little toe. The ulcers of the left foot healed after seven weeks’ application of 
passive hyperemia. The ulcer on the right foot was reduced to the size of a pea at 
that time, and completely healed after an additional month of treatment. Histamine 
reactions: right foot, negative; left foot, good flare, slight wheal; right calf, fair; 
left calf, normal. Oscillometric readings negative at. both ankles. 


Case 4.—A male, 47 years, had endarteritis for 13 years. Right mid-thigh am- 
putation was performed ten years ago. Seven years ago ulcers developed on the 
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left toes, with periodical healing and recurrences resulting in their fusion. Shallow, 
infected ulceration covered the entire base of left foot since six weeks. While treated 
with passive hyperemia for one month, the uleer was reduced to about the size of a 
nickel. Aristol powder was then applied for one day with a resulting cellulitis, blister 
formation and a new breakdown of the skin. An ulcer developed covering about two- 
thirds of the base of the foot. With the subsiding of the acute inflammation, hy- 
peremia treatment was resumed ten days later. One month of treatment again re- 


duced the size of the uleer to two areas of about 1 em. diameter. This patient had 
negative oscillometric readings on his left ankle, and low excursions on his left calf 
and thigh. Histamine reactions were faint on both ankles and calves, and moderate 
on the thighs. 

Case 5 \ female, 62 years, a diabetic for five years, developed gangrene of the 


left foot nine months ago. Mid-thigh amputation was performed, eight months ago. 
Phe stump still showed a large ulcer, 10 x 12 em. on the top, and a second ulcer of 


2x 3.em. on its lateral aspect. Passive hyperemia was applied and both ulcers wer« 
completely healed after cleven weeks. The patient had patent femoral and right 
popliteal arteries and no pulsation on her remaining right foot 

Case 6 \ male, 55 years with diabetes for 16 years, had symptoms of peripheral 


vascular disease for four years, and developed gangrene four months ago on the left 
foot Three and one-half months ago he had a mid-leg amputation The stump 
formed a large infected ulceration of 5 x 7.5 em. covered with necrotic tissue and 


without any cranulation \iter one month's application of passive hyperemia the 
ulceration was reduced to two small areas, of 1 and 14% ecm. diameter, respectively, 
vranulating, and with spreading epithelization. This patient had low oscillometric 


readings on his left calf and thigh and the entire right lower extremity. Histamine 
reactions were negative on both calves and the right ankle, and fair on both thighs. 

CAsE 7 \ male, 40 vears, with so-called Werner's syndrome, had an ulcer 
of long standing on his right big toe and the right first metatarsal bone, which ex- 
posed the bones. Six weeks after resection of the metatarsal bone and the big toe 
there still was no tendency to heal. He suffered from marked pain. With applica- 
tion of passive hyperemia the pain disappeared immediately and the ulcer was re- 
duced to the size of a pea within ten weeks. 

In two other cases with ulcerations the application of Dier’s hyperemia 
did not result in a definite improvement. Intermittent venous occlusion (with 
a pressure of 35-40 mm. Ig. for penods of two minutes) brought about the 
healing of the ulcers within four to six weeks of daily treatment of eight 
hours’ duration. 

\ll the above patients had routine care at the department, consisting of 
dressings with desitin ointment and ultraviolet radiation. This routine care 
has been carried out for many years on similar cases with unsatisfactory 
results. Llowever, we have obtained fair results by a combination with his 
tamine iontophoresis or other measures to improve the peripheral circulation. 
The results gained by intermittent venous occlusion and by simple passive 
hyperemia are apparently in our experience more satisfactory than those 
accomplished before. We do not believe that passive hyperemia in any form 
is capable of performing miracles in peripheral vascular disease. We be 
lieve it is a valuable aid in treating ulcerations in cases of peripheral vas- 
cular disease. 

Conclusions 

1 Experimental evidence suggests that venous hyperemia improves the 
nutrition of the tissues. 

2. Experimental investigation shows the absence of active hyperemia 
after release of venous compression with pressures below 40 mm. Ilg. 

3. Clinical observations demonstrate the therapeutic value of passive 
hyperemia in ulcers in peripheral vascular disease. 

4. Simple venous compression is in many cases not inferior to inter- 
mittent venous compression. 
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IONTOPHORETIC MEDICATION IN OPHTHALMOLOGY * 
Theoretic and Practical Aspects 


GUSTAV ERLANGER, M.D. 


NEW YORK 


The introduction of drugs into living tissues by weak galvanic currents 
promises to play an important role in modern therapy because of proof that 
iontophoretic medication within physiologic limits often attains pharmaco 
dynamic effects and therapeutic results superior to methods in common prac 
tice. If the increasing literature on iontophoresis may be taken as an index 
of the interest manifested, the varied and impressive contributions are proof 
of the progress in this field. In publications of recent date several authors 
review the action, indications and benefits of electrophoresis of drugs in 
rheumatic and otolaryngologic conditions. Doth Kovacs’ and Hollender? 
recommend the method as the one that holds out promise. Referring to 
the same method for the treatment of peripheral vascular disease, Joseph 
Kovacs*® has frequently pointed out the safety and superiority of mecholyl- 
iontophoresis as compared to other drugs. 

The foregoing reference to the literature shows that 1ontophoretic medt- 
cation is already well known and widespread in use. In ophthalmology 
iontophoresis was originally practiced by only a few. Wirtz? and Schnyder’ 
report many satisfactory results from ionization. Bos® provided experimental 
proof of the different effects of drugs in the electric field on the eves of 
rabbits as compared with the effects of the same drugs used in the conven 
tional manner. [recher’ recognizes the almost unlimited possibilities of this 
procedure, and is confident that this method soon will attain a prominent 
place as a therapeutic method. Numerous publications about iontophoretic 
medication in ophthalmology prove to a great extent that this special method 
differs in the effect obtained by the usual application of drugs. The reported 
favorable and sometimes excellent therapeutic results clearly indicate that 
observers in the past were more interested in the clinical findings than in the 
analysis of the fundamental action of the electrically propelled drug on the 
tissues. For this reason experimental investigations were performed on dif- 
ferent animals which brough¢ forth data of special interest to the profession. 

As a result of long observation I° have reached the conclusion that 
iontophoresis does not only produce a local action on the tissue but the 
whole metabolism of the eve is suddenly changed The intraocular tension 
of the eye is in the first place often increased, this to a large extent depend- 
ing upon the drug, and in its secondary phases sometimes decreased. Under 
experimentation the tension might rise to about 50 mm. Hg. and then fall to 
5 to 8 mm. Hg. So far as the circulation is concerned it becomes more active 
with such a sudden variation of intraocular tension 


Experimental Observations 


Study of the influence of certain drugs upon the autonomic nervous sys- 
tem offers an explanation of the general effects of iontophoretic medication. 
A series of experiments with the stimulants and antagonists of the para- 
sympathetic and the stimulants of the sympathetic nervous system reveal 
the deep-reaching effects of iontophoresis. At the International Congress of 
Radiology, Chicago, and at the American Congress of Physical Therapy, 


*In collaboration with Heinrich F. Wolf, at the Manhattan General Hospital, New York 
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Cincinnati, 1937, I reported that under the influence of the galvanic current 
certain drugs (atropine, acetylcholine, prostigmine, adrenaline) have a spe- 
cial action on the autonomic nervous system developing under favorable 
conditions characteristics which we may call electro-motor or electro-kinetic 
effects. 

hese effects consist of: 

1. Miosis which always sets in after iontophoresis, and is the expression 
of a temporary reaction of the parasympathetic nervous system. 

2. Prolonged duration of the specific action of the drug. 

3. Changed balance between the parasympathetic nervous system and 
the sympathetic nervous system. It may occur that one ot the two systems 
is blocked, with the result that the antagonist becomes ineffective even when 
introduced by 1ontophoresis. 

ln further experimentations* I studied the action of various drugs and 
combinations of drugs on the autonomic nervous system. On the basis of 
former findings the drugs were introduced with a strength of the current 
hetween 2 and 3 milliamperes and care was taken not to exceed the time 
bevond three minutes. 

\ 1 per cent solution of acetylcholine was introduced from the anode 
into the eve of a rabbit at 2.2 milliamperes for three minutes. An immediate 
miosis was produced. Five minutes later adrenaline (1:1000) was introduced 
from the anode at 2.1 milliamperes for three minutes. Ten minutes later the 
pupil began to dilate and reached half an hour later a width of 8 mm. (fig. 1). 
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Fig. 1 


\drenaline (1:1000) was introduced from the anode at 2 milliamperes 
for one minute. The pupil became a miotic to 3 mm. and two minutes later 
adrenaline (1:1000) was again introduced for two minutes at the same in- 
tensity of current. Mydriasis developed within five minutes. The pupil at- 
tained a width of 9mm. Now 0.1 cc., of a 1 per cent solution of acetylcholine 
was injected subconjunctivally. The curve went down somewhat, but only 
the iontophoretic introduction of a 1 per cent solution of acetylcholine ai 
2.2 milliamperes for two minutes produced a miosis of 3 mm., for a period 
of about forty minutes. 

In a control test mydriasis was produced by adrenaline-iontophoresis. 
When the pupil was 8 mm. wide, sodium chloride was applied from the posi- 
tive pole at 2.1 milliamperes for three minutes. The pupil did not react in 


* The experiments were performed in the Laboratory of the Manhattan General Hospital to which 
I am much indebted 
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the sense of a miosis, and the further development of a mydriasis was not 
checked (fig. 2. 


The experiments show that under certain circumstances adrenaline over 


comes the effect of acetylcholine, and acetylcholine prevents the etfect of 


1 


idrenaline. ‘he curve suggests further that the subeonjunctival injection of 
acetvicholine is not as effective as the 1ontophoretic introduction of the same 


drug. Sodium when introduced | 


adrenaline pupil. 
The iontophoreti introdu tion of combinations of adrenaline and oT etvl 
f adrenaline. This is valid for a 


choline demonstrates the predominance « 
combination of adrenaline 1:1000 and acetylcholine 1:20, and for a combina 
tion of adrenaline 1:2000 and acetylcholine 1 100. \fter miosis of short 


duration the pupil becomes wide again (fig. 3). 
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\fter many experiments it became obvious that a combination of 
adrenaline 1:5000 and-acetylcholine 1:100 at 2.1 milliamperes for three min 
utes introduced from the anode, restored the original width of 6 mm. of the 


pupil. When the pupil had become 6 mm. wide, a 2.5 per cent solution of 


fluorescein (2 cc.) was injected intravenously. The fluorescein appeared 


ed by iontophoresis has no effect upon the 
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shortly after the injection only in the lower sector of the iris (as indicated 
by the shading in the ring), while the upper, lateral and medial sectors were 
free from the stain (fig. 4). The conclusion is permissible that acetylcholine 
and adrenaline are attached to difterent parts of the iris. This observation, 
therefore, possibly illustrates the distribution of drugs under the influence of 
the galvanic current. 
| The introduction of adrenaline (1:1000) at 2.5 milliamperes for three 
minutes produced miosis and then a dilation of the pupil to 8'2 mm. At 
the height of the mydriasis 2 ce. of a 2.5 per cent solution of fluorescein 
was injected intravenously. The stain did not emerge from behind the pupil, 
but formed a green ring at the margin of the pupil (fig. 5). 
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Che instillation of one drug of a 1 per cent solution of atropine dilates 
ig the pupils to 9 mm. after 25 minutes. At the height of the dilation a 1 per 
bs cent solution of acetylcholine was introduced from the anode at 2.1 milli- 
€ amperes for three minutes. The pupil contracted to 3 mm, after ten minutes, 


and the atropine effect was entirely overcome. Fluorescein was injected 


‘ intravenously immediately after the iontophoresis of acetylcholine. The stain 
4 


did not appear in the anterior chamber because of the still existing effect of 
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Fig. 6 


the atropine, contrary to my observation that the stain appears in the anterior 
chamber promptly after any acetylcholine iontophoresis. But as soon as the 
miosis sets in and a second injection of fluorescein is administered, the stain 
pours out from all parts of the iris, and from behind the iris. Some minutes 
later the anterior chamber becomes green (fig. 6). 

The fact that mydriasis after atropine, as described above, is overcome 
by acetylcholine is one of the best proots of the efficacy of 1ontophoreti 
medication. By no other means can a mydriatic pupil be overcome. If we 
accept the physiologic theory (Wright*) that the atropine effect prevents 
the access of acetylcholine to the cells of the iris, this experiment shows 
that this explanation may not hold good under all conditions. 

Prostigmine, another member of the group of stimulants of the para 
sympathetic nervous system, introduced from the anode at 2.5 milliamperes 
for three minutes in dilutions from 1:2000 to 1:100000 also produced pro 
longed miosis. The higher the dilution, the longer 1s the latent period, 1 
the miosis sets in much later (fig. 7). 
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Fig. 7 


Histamine in dilution of 1:5000 introduced from the anode, first pro- 
duced miosis, and then a normal width of the pupil. In dilutions of 1:1000 
it produced a slight mydriasis (fig. 8). 
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These experiments furnish a clear picture of the possibilities of ion- 
tophoretic medication. The conclusion may be drawn that the autonomic 
nervous system is strongly atfected by the administration of a drug by means 
of the galvanic current. It appears that this procedure enables us to alter 
the balance of the autonomic nervous system of the eye. The miosis which 
can be observed is important as the expression of a reaction of the tissues 
themselves due to the release of acetylcholine, the stimulant of the para- 
sympathetic nervous system. [:ngelhart'’ stimulated the oculomotor nerve 
| of the eves of cats and rabbits by faradic impulses and proved that after this 
stimulation the amount of the “Vagusstoff” (acetylcholine) was considerably 
increased. The long specific effect of the drugs is to be attributed to the 
prolonged fixation of the drugs to the cells. This is the most significant 
factor and explains, together with the influence upon the autonomic nervous 
system, the pharmacodynamics of iontophoresis. 


Clinical Observations 

So far as the practical aspects of iontophoretic medication are concerned, 
I should like to speak briefly about the treatment of the more common dis- 
‘ eases of the eve. I wish to refer to papers by Edison,"' and Nuemi.'* These 
) authors report good results in the treatment of trachoma. Edison applies 
zinc-iontophoresis with a special electrode. Nuemi recommends a 25 per cent 
solution of calcium chloride. Both stress the effect on the deeper lavers of 
the conjunctiva. 

According to my observations of many years, diseases of the cornea re- 
spond frequently to iontophoretic medication. I generally use combinations 
of zine and adrenaline (zine sulfate 1 :400 and two or three drops of adrenaline 
1:1000), calcium chloride (1:300) and adrenaline, or quinine hydrochloride 
(1:500). Zine is effective as a disinfectant, adrenaline regulates the altered 
balance of the autonomic nervous system, calcium has a similar effect and 
increases in combination with adrenaline the effect of adrenaline, as its 
My synergist. Quinine acts as a mild disinfectant and has a stimulating action 
on the changed epithelium. 

In acute infections of the cornea I begin with zinc-adrenaline ionto- 
phoresis, two to three treatments, and after these treatments I apply calcium 
and adrenaline. In chronic cases calcium-adrenaline iontophoresis is more 
effective. Quinine iontophoresis can be applied in cases of herpetic origin. 
: All of these methods do not interfere with the usual treatment by ointments 
, or drops or any specific treatment which may be indicated. 
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\ large number of publications enthusiastically report on the therapeuts 
effects of iontophoretic medication. For instance, Itoh" reports 2417 cases 
treated during a period of ten years. Le Cam," in his thesis, comes to the 
conclusion that 1ontophoretic medication finds one of its best indications in 
the corneal affections. His results have been excellent. Even neglected cases 
reacted most favorably. Lontophoretic medication of diseases of the cornea 
has a value as a preventive because the final results, due to the thorough 
absorption of infiltrations, are highly satisfactory. The earlier the treatment 
is applied, the better are the results. 

\ccording to Rochat,” cases of iritis are benefited by iontophoresis with 
atropine (1:1000). I have observed that adrenaline (1:2000 to 1:10000) ion 
tophoresis or a mixture of calcium chloride (1:300) with two or three drops 
of adrenaline prepares the iris for a stronger action of the subsequent atropine 
instillation. The electrode is placed on the cornea. Only when there is a 
more localized inflammation is the electrode applied to the region of the 
inflammation. 

Karbowski" confirms the deep and long etfect of iontophoresis. He had 
good results with adrenaline in the treatment of secondary glaucoma and of 
chronic glaucoma. He maintains that adrenaline iontophoresis produces 
anemia of the choroid. 

The physiologic and therapeutic effects of iontophoresis with drugs 
(adrenaline, acetylcholine, doryl, prostigmine, mecholyl) were studied in a 
long series of cases involving eves with congenital amblyopia, changes and 
diseases of the choroid, retina and the optic nerve. According to the experi 
ments with these substances it could be expected that 1ontophoresis would 
exert considerable influence upon these tissues. There exists also an experi 
mental proof of the deep penetration of ions to the vitreous, for instance of 
iodine and zinc, for a duration of more than twelve hours (Watanabe"). 

Considering that even small doses of eserine inactivate the esterases in 
the tissues and increase the effect of acetylcholine, I took advantage of jon 
tophoresis with eserine and acetylcholine in treating the deeper lavers of the 
eve. The technic of this procedure consists of the application of a solution 
of eserine salicylate (1:30000) by a special electrode to the whole eyeball 
for a period of ten to twenty minutes at 1!) to 2 miliiamperes, and sub 
sequent iontophoresis with acetylcholine (1:200). Acetylcholine is applied 
by means of a metal applicator (which is topped with cotton saturated with 
the solution) to four different sectors of the eve, as far away from the limbus 
as possible. Each sector is treated for one minute at 1 milliampere. ‘This 
treatment exerts a long effect upon the entire vascular system of the eve, 
in the sense of dilatation of the vessels, quick absorption of exudates and 
improvement of circulation. 

It is interesting to note the effect on the retina and to see how an 
amblyopic eve which shows no pathologic process, often reacts immediately 
to such treatment with improved vision both far and near. In some cases 
after a series of 10 to 20 treatments, vision is sufficiently improved so that 
muscle exercises can follow with success. Central scotomas which often com 
plicate cases of amblyopic eyes disappear early. The assumption is that this 
treatment releases substances in the retina which it needs for proper function. 

In all my cases of choroiditis, of retinitis of different origins, improve 
ment of vision to a lesser or greater extent may be attributed to 10nto 
phoretic medication. 

Kaz'* treated 28 cases of uveitis, 16 cases of maculitis and 26 cases of 


inflammation of the optic nerve with calcium iontophoresis. He is of the 
opinion that visual improvement is due to this method. Good results were 
obtained also by Bielski'’ in diseases of the choroid of myopic origin. 
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Though T admit that caleitum iontophoresis is effective in these cases, 
probably by the release of acetylcholine in the tissues of the eve, I prefer 
inundation of the tissues of the eve with acetylcholine. This treatment may 
be compared to mecholyl iontophoresis of peripheral vascular diseases with 
its good therapeutic results. 

The effect of 1tontophoretic medication with eserine-acetylcholine is best 
illustrated by the favorable reaction of the retrobulbar affections of the optic 
nerve, be they due to multiple sclerosis or changes in the nasal sinuses. The 
extreme sensitivity of the papillomacular bundle of the optic nerve to infec 
tions and toxic influences is characterized by the appearance of a central 
scotoma for colors. This sensitive bundle likewise responds to adequate 
treatment. In many such cases the central scotoma disappears partly after 
the first treatment, and then completely. This does not only apply to acute 
cases but also to those of long duration that have proved refractory to other 


treatments 


Summary and Conclusions 


lontophoretic treatment of diseases of different parts of the body and 
especially of the eve, directs attention to a thorough study of the changes 
in the tissues of the body and of the eve. 

Kxperimental studies in connection with iontophoretic medication stress 
the particular involvement of the autonomic nervous system. These studies 
lead to new viewpoints of the physiology of the eve and the pharmaco 
dynamics of drugs. 

Intophoretic medication is of value in the treatment of the anterior 
parts of the eve, and often is preventive because of the thorough absorption 
of infiltrations in corneal diseases. Treatment of the posterior parts of the 
eve has become effective since the tontophoretic application of acetylcholine 
and similar drugs has been initiated. 


20 West 77th St. 
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PHYSICAL AND BIOLOGICAL ASPECTS OF 
SHORT WAVE DIATHERMY * 


ALLAN HEMINGWAY, Ph.D. 


MINNEAPOLIS, MINNESOTA 


It is the purpose of this paper to point out the outstanding experimental 
findings of recent work which have physical, chemical and physiological signifi- 
cance for medicine. A short wave diathermy apparatus produces alternating cur- 
rent whose frequency lies within a range of 10 to 100 megacycles (one million 
cycles) per second. Such a machine will also generate radiant energy. The 
radiant energy transmitted has a frequency equal to that of the alternating cur- 
rent generated. In place of using the term frequency to designate the type of 
radiation produced the term wavelength can be used. The radiation from the 
machine travels with the velocity of light of 300 million meters per second. 


* From the Laboratory of Pharmacology and Toxicology, Yale University School of Medicine, New 
Haven. Connecticut. 
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Since the frequency is the number of waves of radiant energy generated per 
second, the wavelength is the velocity divided by the frequency. The wavelengths 
and their corresponding frequencies are shown in the following table: 








TABLE | Frequencies and Corresponding Wavelength 
frequency wavelengths 
megacycles per second meters 
; ] 300) long wave diathermy 
10 30 | 
15 20 | 
30 10 > short wave diathermy 
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Fig. 1 Schematic diagram of a vacuum tube oscillator. 
f é : . 
' \ short wave generator converts the ordinary low frequency line current 


into a very high frequency current, virtually all generators contain a yacuum 
tube oscillating circuit of which a simple diagram is shown. 

The line voltage is ted into the primary of a transformer. From the sec- 
ondary coils of the transformer a low voltage is applied to the filament which is 
heated to incandescence, and a high voltage is applied to the plate of a vacuum 
tube. In some machines the high voltage is rectified or converted into a direct 
current voltage. The frequency of the alternating current generated by this oscil- 
lating circuit depends upon (1) the area and number of plates of the condenser 
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which determine the capacity, and (2) the diameter and number of turns of the 
coil which fix the inductance. The smaller the inductance and the capacity, the 
higher will be the frequency of the generated current. The electrodes between 
which the patient is placed are part of a receiving circuit containing a condenser 
(capacity), a coil (inductance) and a meter. The current which passes through 
f the meter and the patient is adjusted by varying the capacity of the condenser. 
We shall next consider the process whereby the electrical energy of the machine 
becomes transformed into heat energy within the tissue. 


Conversion of Electrical Energy Into Heat Energy 


There are two possible explanations for the heat production within tissue 
placed between the electrodes of a short wave diathermy machine. One explana- 
tion first given by Patzold' and later verified by McClennan and Burton? is to 
consider the electrodes, the space between the electrodes and the tissue, and the 
various tissues themselves as component parts of the receiving circuit. The 
tissues and air space comprise a system of condensers and conductors which are 
heated in accordance with the known physical laws of alternating currents. This 
may be called the “conduction” theory. The other possible explanation may be 
termed the “electrical field” theory and has been proposed by McClennan and 
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Burton.” In this theory a conducting system, such as a tissue in the rapidly 
alternating field, has generated within it alternating currents whose value depends 
on the field strength, conduction and dielectric properties of the tissue. The dif- 
ference between these two explanations depends on whether we consider the 
tissue between the electrodes to be heated by the conduction current of the receiv- 
ing circuit or to receive energy from a high frequency field. Both of these ex- 
planations find their expression in the form of the rather complicated mathematics 
of the electromagnetic theory, and both lead to the same conclusions. The least 
complex of these two explanations is the conduction theory, and since this is 
more applicable to both forms of diathermy, it is the one of choice. A brief 
description of this theory will now be given. 

\n ideal condenser consists of two good conductors of electricity separated 
by a poor conductor called a dielectric. .\ dielectric which has a very low elec- 
trical conductivity is air. .\ condenser consisting of two metallic plates sepa- 
rated by an air space offers impedance to the flow of an alternating current. 
This impedance depends upon the frequency of the current and becomes lowered 
when the frequency of the alternating current is raised. Increasing the fre- 
queney Of an alternating current from one to one hundred million eveles per 
second will reduce the impedance of an air condenser to one per cent. Table 2 
shows how by increasing the frequency the flow of more current 1s permitted 


across the air condenser owing to a reduction of its impedance: 


Insulator (@ielectric)e.g.air 


| a tor 





milliampere meter 





1 volt 
A.C. 
Fig. 2 Condenser in an alternating current circuit 
“ABLE 2 Proportionate Increase of Irequency and Amperage 
equency irre nit 
ull (million evcles) millamperes ™ 
l 10.) diathermy 
10 100) short wave diathermy 
1(K) 1000) short wave diatherm\ 


In the application of short wave diathermy the tissues to be heated are 
situated between insulated electrodes as shown in the following diagram: 


tissue 






insulator 


~— 
ig akin and subcutaneous fat 
(poor conductor) 


conduction current 








& 
conductor tissues ( 
eomuctor Teondenser | | Ceattioss eurrat 
Fig INagram illustrating ow tlator 
tween skin and electrode behaves as d ctr Fig. 4 Electrical equivalent of tissue heated by 
1 condenser diathermy 


The electrodes, tissue and insulators form two condensers in series. The 


insulator between the tissue and the electrode is the dielectric of each condenser. 
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The greatly increased frequency ot the short wave diathermy machine makes it 
possible to use a thick insulator or air between the electrodes and the skin. The 
impedance of this condenser would be sufficiently high to block a low frequency 
current of one million cycles but becomes greatly reduced when the frequency 
is increased. This explains why it is necessary to use contact electrodes with 
diathermy, while insulated electrodes may be used in short wave diathermy. 

There is a further complication in this scheme. The two metallic electrodes 
themselves behave as the plates of a condenser. .\ flow of current can occur 
across this condenser which does not pass through the tissues. This condenser 
acts as a by-pass and shunts some of the current away from the tissue. The 
entire scheme can be most simply represented as follows: 

The total current which is registered on the meter consists of two com- 
ponents; namely, (1) a heating current which passes through the tissues and 
(2) a wattless component which does not heat the tissues but passes across the 
electrodes as through a condenser. With this brief description of the behavior 
of short wave diathermy currents we may now discuss the advantages and dis 
advantages of this form of therapy from a physical point of view. 


Advantages and Disadvantages of Short Wave Diathermy 


Regulation of Dosage.— As already mentioned the ammeter of the short 
wave diathermy machine indicates the total current of the circuit. Part of this 
current is wattless and does not produce heat. It is not possible to determine 
the magnitude of this wattless component nor the amount of the true heating 
current. These two components depend on the shape, size and position of the 
electrodes as well as the position, composition and shape of the part of the body 
heated. The wattless component is therefore practically never the same for two 
treatments unless the conditions are exactly identical. There is one use for the 
high frequency ammeter. The true heating current is always less than the meter 
reading. Due to this uncertainty of the meter reading more reliance must be 
placed on the tolerance of the patient and his sensation of warmth. In determin- 
ing dosages for this form of therapy, especially high dosages, considerable pre- 
caution should be taken since the warm receptors of sensation in the deeper 
tissues are likely to be much less abundant than in the peripheral tissues. 

pplication of Electrodes A definite advantage of short wave diathermy 
is the use of electrodes that are not in actual contact with the skin. Contact elec- 
trodes on skin areas over bony projections are difficult to place and maintain in 
position. There is also some dithiculty in making good electrical contact which is 
essential for the prevention of burns. The removal of electrodes to a position 
away from the skin is made possible in short wave diathermy by the increased 
frequency as already mentioned. 

Distribution of Energy The use of short wave diathermy with electrodes 
at some distance from the skin results in a more uniform production of heat 
throughout the tissue than occurs with contact electrodes. With contact elec- 
trodes the greatest heat production 1s in the skin and subcutaneous tissue in the 
vicinity of the electrode. As the electrodes are removed further and further 
from the skin, this selective heating of the part near the electrode is replaced by 
a more uniform heat distribution. Short wave diathermy is therefore preferable 
if heating of the deeper tissues is desired without material peripheral heating. 


Selective heating of a tissue can theoretically take place if the tissue has 
certain particular values of electrical conductivity and dielectric constant and if 
the frequency has a certain optimum value. This selective heating has been 
clearly demonstrated in test tube experiments with salt solutions. Selective heat- 
ing has also been demonstrated though less clearly, on dead tissues by MeClennan 
and Burton.’ In living tissues the conditions are more complex and _ selective 
heating of a deep organ without an accompanying peripheral heating has not 
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been shown. A reason for this is that a deep tissue such as bone is surrounded 
by muscle tissue which is a Pon «1 electrical conductor. The muscle tissue behaves 
as an “electrical shield” to the deeper tissue and reduces the electrical field 
within the bone. This shielding effect can counteract the selective heating which 
bone may possess due to its characteristic dielectric constant and conductivity. 
More work on this subject is necessary 

Possibility of Burns In short wave treatment there are two opposing 
influences which determine the temperature of a tissue. One of these is the heat 
production which is approximately uniform throughout the tissue, the other is 
the blood flow. The teniperature of the tissue will be decided by whichever influ 
ence predominates. Since short wave diathermy tends to heat the deeper as well 
as the more peripheral tissues it is necessary to take into consideration the blood 
supply of the deeper organs. Some tissues have a deficient blood supply notably, 
compact bone, cartilage and the vitreous humor of the eve. Such tissues are 
likely to be heated without being sufficiently cooled and burns may occur. 

Selective Chemical E ffects The development and use of short wave dia 
thermy has opened a new region of the electromagnetic spectrum between the 
region of radio waves and the long infra-red. In this hitherto unexplored region 
of the spectrum it is of great theoretic and practical interest to know if any of 
these radiations produce selective chemical effects not attributable to heat, similar 
to those effects produced by ultraviolet in the formation of vitamin D or the 
production of erythema. Some authors have reported observations on the destruc 
tive action of these radiations on bacteria and bacterial toxins which occurs 
without a rise in temperature. Others have noted changes in the physical prop- 
erties of blood serum such as surface tension. There is, however, a considerable 
controversy being waged on this topic. American and English investigators, not 
ably Mortimer? and Osborne and Curtis, Dickens and Evans*® have found no spe 
cific effects other than those of heat. Gserman investigators, notably Schhephake, 
believe to have found some effects. It is generally agreed that a tissue situated 
between electrodes of a short wave diathermy machine and therefore in the elec- 
trical high frequency field, absorbs energy from the field. This energy is con 
verted into heat and it is possible to have destructive chemical effects resulting 
from too high a temperature, such as protein coagulation. At the present time we 
must conclude that any other chemical effects are not definitely proved, but the 
possibility still remains that they may be found. 


Summary 


It may now be stated that short wave diathermy has proved to be a useful 
clinical mode of therapy. Its especial advantages are contained in the relatively 
greater heating of deeper tissues without excessive surface heating and the pos- 
sibility of using electrodes not in contact with the skin. These advantages are 
due to the high frequency of the alternating current. The disadvantages consist 
in the uncertainty of estimating the true heating current and the possibility of 
deep burns in tissues with a poor blood supply. For these reasons heat treat- 
ments should be given under strict medical supervision by a specialist in this form 
of therapy. 
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FRACTURED HIPS IN THE AGED: 
IMPROVED PROGNOSIS THROUGH PHYSICAL THERAPY * 


THEODORE PREWITT BROOKES, M.D. 
and 
FRANK H. EWERHARDT, M.D. 


ST. LOUIS 


For many years surgeons have sought ways and means to preserve the lives 
of persons with fractured hips and to secure useful end results. Traction over 
the end of the bed plus sand bag immobilization was the rule’ until in 1871 
Hodgen* described the swinging double inclined plane splint that bears his 





Fig. 1. Hodgen’s Suspension Splint. Effective in 

many cases when accurately applied, it is inadequate 

by the limited range of active and scant passive 
motion due to extensive covering of the limb 


name (fig. 1). It is still employed by many surgeons. The splint was an 
innovation in that successful results made it clear that absolute immobiliza- 
tion of the fractured hip is not essential for firm union. With the limb 
properly rotated into position, adequate traction on the distal fragment and 
careful suspension of the splint, the patient was fairly comfortable and nurs- 
ing care was simplified. It also permitted that most important phase of 
physical therapy — active motion of the thigh. 

The popularization of skeletal traction brought about greater accuracy 
in the position of fragments, more comfort for the patient, and increased 
possibilities in physical therapy. The limb could be exposed for massage 
and muscle training since the skin was no longer covered with adhesive 
strips or blisters. The direct, positive pull on the bone gave the patient 
reassurance to move his body and uninjured limb. Overhead bar and trap- 
eze came in for daily use. 

Plaster - of - paris immobilization by single or double spicas permitted 
ereater movement of the patient by attendants but did not give the range 
of either active or passive motions. The ambulatory cast had been used for 
younger and more robust individuals since the middle of the 19th century. 
Recently a more effective walking cast with a heavy plaster shelf under the 
tuber ischii has been devised by Xeno,” of Argentine. This has been of par- 
ticular help to patients who can tolerate the weight of a “skin cast” and can 
use crutches. 


* From the Departments of Surgery and Physical Therapy, Washington University School of Medi- 


cine, St. Louis, Missouri. 
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The Well thigh countertraction splint! has produced excellent results 
for both transcervical and transtrochanteric fractures. We believe that 
in the latter type it is the best treatment now at our disposal 
since patients obtain immediate complete reduction and relief from pain. 
Within twenty-four hours they are out of bed and ina wheel chair. Physical 
therapy is employed in the active motion incident to sitting up and the free 
use of the arms and trunk. Passive motion is made possible by massage and 
the use of the sinusoidal current to muscles of the upper thigh. 

The idea of surgical fixation of intracapsular fractures of the neck of 
the femur received great impetus with the employment of the flanged nail.” 
Variations have been many and few surgeons will care to state dogmatically 
which is the last word. The important feature is to make the surgical fixa 
tion exact and firm. We use the technic and instruments deseribed by vari 
ous surgeons Local analgesia is satisfactory but spinal anesthesia im pa 
tients tolerating it gives complete relaxation and permits more accurate re 
duction. Coaptation of the entire fractured surfaces is essential in this area. 
Phemister® has pointed out that the blood supply is limited and the pertos 
teum shows practically no osteogenetic activity. Callus forms almost en 
tirely within the neck, so that there is no splinting by heavy callus forma 
tion about the exterior of the bone as in fractures distal to the capsule. 

Closed reduction as described by Leadbetter’ is used and verified by 
x-rays. The lateral incision over the trochanteric and subtrochanteric area 
ranges from 3 to © inches, depending upon the size of the extremity. The 
femoral neck can be palpated through the incision and the limb further ro 
tated if the fracture line has not been fully reduced. 

With a Paily* introducer, a wire 3°32 of an inch in diameter is drilled 
through the axis of the neck into the head. The heavier wire is preferable 
because it can be.more accurately placed and will not shift to misdirect the 
flanged nail as it is introduced over it. (On occasion we have observed that 
a perfectly applied fine wire of the Kirschner type caught against the edge 
of the flanged nail, causing the latter to deviate from the true axis of the 
neck and head.) The larger, cannulated ftlanged nail is then driven over 
the guide wire in typical fashion and the wire removed. It must be re 
membered that as Smith-letersen® has pointed out, the final step in the 
nailing is impaction of the fragments just prior to closure of the soft tissues. 

Accurate reduction, introduction of a large flanged nail through the neck 
and full bony thickness of the head, and final careful impaction of the frag 
ments enable the surgeon to omit all splints, casts, and other methods of 
immobilization. Mild flexion of the thigh and leg over pillows while in bed 
gives added comfort on the first day. 


Physical Therapy 


From this moment on the chief objective is an early return of power 
and function. The first step is to place the patient in a whee! chair the 
day following operation. It may not be practicable to have him sit bolt 
upright at once, but the getting out of bed as a matter of course 1s of ma- 
jor importance Otherwise a prolonged period of bed rest is likely to ensue. 
Attendants must be instructed to move the patient gently. Poin from un 
necessarily rough handling will defeat the purpose of early activity. Within 


forty-eight hours after the nailing of the hip, systematic physical therapy 1s 
instituted. The first purpose is to tone and build up the musculature of the 
thigh and lower leg. In so doing we not only improve the circulation but 
also enable the muscles to perform the work for which they will be called 
upon in due time. In this connection we are not unmindful of the harm 
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which is so often done by allowing patients to stand and walk on weak and 
unsupported feet, following a siege of confinement in bed. We therefore also 
vive due consideration to the strengthening of the lower leg muscles. An 
application of heat in one form or another should precede any plan of ex- 
ercise, whether passive, active, or assistively active, since it 1s well known 
that a warm muscle functions more effectively. An infra-red unit is sug 
vested because of its efficiency and simple application. It may be used for 
three or four half-hour applications. Cooling the skin surface at intervals ot 
five minutes enhances the heating effect, leaving the muscle in a tonic rather 
than an atome condition. If no infra-red apparatus is available, the simple 
application of hot and cold fomentations to the thigh and leg serves the pur 
pose. The hot compress may remain in position from a period of four or 
five minutes, should then be removed and one wrung out of cold water ap 
plied for about a minute. This procedure is repeated for about twenty or 
thirty minutes. 

The question of applving prolonged, deep heat over the fracture area by 
the short wave is a moot one and questioned by some workers whose find- 
ings and interpretations are adverse to its use.” \dded to this the factor of 
uncertain dosage common to short wave units and the known fact that actual 
tissue damage has been done following the application of too intense heat- 
ing, leaves us unable to escape the conviction that short wave treatment of 
fractures must be used with extreme caution. 


ve of the mus 


It is desirable that heating be followed by gentle massa 
cles. It is essential that deep manipulation be carefully avoided and only 
gentie movements be applied. This augments the effect of heat and 1s com 
forting to the patient. 

We have noted the need of heat and massage in the after-treatment of 
fractures of the hip, but hasten to add that, in our opinion, the most impor- 
tant single factor 1s intermittent contraction and relaxation of muscles, this 
heing essential for the normal return of venous and lymphatic circulation. 
Such movements are active voluntary exercise instituted and performed by 
the patient himself. This is, however, much easier stated than done, for 
caution must be used in avoiding too strenuous a form of movement which 
would defeat our purpose. For example, it is unwise during the first three 


he- 


or four weeks to permit the patient to raise actively his extended leg, 
cause the movement puts toe great a strain on the hip joint this is es 
pecially true of the knee joint which is also involved. Weight lifting and 
veight bearing must be minimized. Our plan therefore, is at first to per- 
form passive motion, bringing the extended leg in abduction, adduction and 
Hexion. We also flex the knee as far as conditions permit and pay especiai 
attention to movements of the foot. To prepare the patient for the active 
exercises to come, electrogymnastics with the sinusoidal current 1s used to 
bring about gentle contractions of the muscle mass of the thigh. This may 
be undertaken as soon as the area around the surgical wound is relatively 
free of tenderness which, in our experience, 1s about a week following op 
eration, 

\We are now ready for a plan of voluntary active exercise. At first 
this must be free of the strain of weight-bearing as well as weight-lifting. 
We employ one of several devices which have for their main purpose the 
elimination of both gravity and friction. A smooth, well powdered board 
may be placed under the leg and a leather cup under the heel of the patient, 
Which will allow a relatively easy abduction and adduction movement of the 


leg ‘The roller skate ball bearing device mentioned by Gaenslen, or gliders 
such as are put on the bottom of chair and table legs, may be attached to 
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a foot device thereby decreasing the element of friction. Another form which 
has been found to be advantageous and may be easily applied is suspension 
of the leg in a sling which is attached to an elastic band, or else one of the 
Guthrie Smith” type (fig. 2). These devices reduce gravity to a mini 














Fig. 2 Guthrie Smith’s Sling Apparatus Me 

chanical fixation of intracapsular fractures of the 

hip permits the use of this effective and simple 
exerciser 


mum, thereby enabling the patient to carry on simple, voluntary exercises 
of knee flexion, abduction, adduction and flexion of the thigh. Whatever 
contrivance may be used, the patient is encouraged to institute short periods 
of exercise over the entire day, with each dose being relatively small. ‘he 
patient is cautioned always to stop the exercise short of fatigue. 

Barring the exceptionally robust patient, actual weight bearing 1s not 
to be permitted until x-ray examinations show film union at the fracture site. 
\n elderly person is diffident in the handling of crutches. It is suggested 
that his first attempts to stand, from either the wheel chair or bed position, 
be supported by a firm chair. The patient can balance himself by holding 
onto the top of the chair in front of him. Within a day or two following 
this he will be able to push the chair ahead of him and accompany it siep 
by step. Some patients use this as a sole means of assistance until they 
are able to walk without crutches or other support. After he has become 
accustomed to balancing himself in the upright position, crutches of proper 
length and width with non-skid tips of the vacuum cup type are to be used. 
Roughened surface on the tips is inadequate. The art of handling crutches 
is made easier if preceded by the simple act of pushing a chair, thus es- 
tablishing a sense of equilibrium and security. Crutches must be accurately 
measured for the individual case. The handing down of such surgical aids 
from one patient to another is to be condemned, because too often the crutch 
tip is shortened to fit the next patient, resulting in a maladjustment of the 
arm span. As time goes on first one then both crutches are replaced by a 
cane until such time as this too, can be discarded. 

Modern surgical measures have not materially decreased the time that 
must elapse before full weight-bearing can be permitted. Modern physical 
therapy greatly shortens the convalescent period that follows the start of 
weight bearing by putting the muscles and nerves in condition to be used 
as soon as bone repair permits attempts to walk. The immediate use of 
physical therapy eliminates the depressing period that comes to the elderly 
person who finds himself suddenly helpless. The fact that his attendants 
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are planning for him to walk again does as much for his morale as the mov- 
ing about for his physical well-being. The continuation of active motions 
in the suspension sling, give the patient confidence and ability to maintain 
strength and control of the injured limb. 

Recent reports from one of tne large fracture services resorting to a 
maximum of modern surgery give the mortality in fractured hips as about 
40 per cent. The service is too large to employ the maximum of physical 
therapy. Without a statistical review we have seen patients of advanced 


vears (figs. 3 and 4) go on to restoration of health and usefulness with the 





Fig Intertrochanteric fracture of the ny (A) Prior to reduction; (B) Six weeks atfer reduction 





Fig. 4 Intercapsular fracture of the hip. (A) Prior to reduction; (B) Six weeks after reduction 


employment of rational physical measures in addition to modern surgical 


methods. 


The increasing incidence of fractured hips as well as the larger number 
of persons living to an advanced age to have such injuries, make it impera 
tive that steps be taken to reduce the mortality and the number of persons 
doomed to helplessness during the remainder of life. Reduction of fractures 
about the hip by modern methods 1s but the first step in surgical care. To 
capitalize on these splendid beginnings physical therapy must be utilized 
as an important auxiliary. Not only will it make the patient comfortable 
and sustain his morale but also maintain his physical strength and enable 
active metabolism definitely to lower the mortality rate from the complica- 
tions that arise in this grave injury. 
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Clinical Reports 
The following two cases are presented briefly to illustrate the effective 
ness of combined surgical with physical therapy in the serious type of frac 


tures under discussion: 


Case | M. K., female, 79 years of age. Seen at the Luthern Hospital with Dr. 
C. FE. Moeller. X-rays by Dr. FE. W. Spinzig. Roentgenogram taken the day followine 
injury shows comminution of fragments, avulsion of the lesser trochanter and coxa vara 
deformity (fig. 3,a). Roentgenogram taken six weeks later shows normal position ot 
fragments good union \ Well thigh splint was applied twenty-four hours after in 


jury and removed six weeks later. Patient was up and about in wheel chair daily (fig. 3, b). 
Physical therapy as described in the text was resorted to at the first evidence of union 
Case 2 I. J., female, 80 vears of age Seen at Barnes Hospital with Drs. Dufl 
\llen and B. F. Menefec X-ravs by Dr. Sherwood \loore. There was marked shorten 
ing with coxa vara (fig. 4,2). Six weeks after internal fixation without external immobih- 
zation there was excellent position and union was progressing. Twelve weeks following 
the application of a flanged nail the patient was able to do partial weight bearing on 


this hip with the aid of crutches and assistants. Had received daily treatment m_ the 
Department of Physical Therapy, Barnes Hospital (fig. 4,)). 
Conclusions 


Improved operative procedures supplemented by physical measures have 
materially reduced the mortality rate and shortened the convalescent period 
of the aged suffering from fractures of the hip. 

These physical measures consist of the application of heat, massage 
and muscle contraction by proper electrical devices and, most important 


voluntary active exercise. 


References 

l Ashhurst, John, Jr Frichsen’s Science and Art of Surgery, Philadelphia, 
Henry C. Lea, 1869, p. 278 

2. Hodgen, John T.: On Fractures, Lecture 9, St. Louis M. & S. J. 8:228, 1871. 

3. Leydig, S. M.: J. Missouri M. G. Article accepted for publication 

4. Anderson, Roget Article not yet published 

5. Smith-Petersen, M. N., Cave, E. F., and Vangorder, G. W.:  Intracapsular 
Fractures of the Femur: Treatment by Internal Fixation, Arch. Surg. 23:715 (Nov.) 
1931. 

6 Phemister, D. B Fractures if Neck of Femur Dislocations of Hip, and 
Obscure Vascular Disturbances Producing Aseptic Necrosis of Head of Femur, Surg., 
Gynec. & Obst. 59:415 (Sept.} 1934 

7. Leadbetter, Guy W.: Treatment for Fracture of Neck of Femur, J. Bone & 
Joint Surg. 15:931 (Oct.) 1933. 

8. Bailey, E. T.: Treatment of Fracture of Neck of Femur: New Principle of 
Wire Introduction for Smith-Petersen Nail, Lancet 1:375 (Feb. 13) 1937 

9. Mennell, James B.: Physical Treatment by Movement, Manipulation and Mas 
sage, Philadelphia, P. Blakiston’s Son & Co., Inc., 1934, p. 297. 

10. Blair, Harry C.: The Alternation of Blood Supply as a Cause for Normal 


Calcification of Bone, Surg. Gynec. & Obst. 67:413 (Oct.) 1938 

















THE GALVANIC VESTIBULAR REACTION 


SHERMAN L. SHAPIRO, M.D. 


CHICAGO 


larly in the nineteenth century, Jan Purkinje,’ a tireless investigator in 
many phases of medical science, became interested in the subject of vertigo. 
He made rotation experiments upon himself and others and noted that the 
resulting vertigo varied with the direction of rotation and the position of the 
head: he also observed the nystagmus which accompanied the vertigo. In 
1820 he wrote as follows: 

I constructed a medium galvanic battery of 20 pairs of plates with a guitar wire 


I put the guitar wires in both external canals. After the light 


leading from cach pole 
I felt at once a sensation of vertigo in the 


appearances (phosphenes) and metal taste, 
head which appeared to travel transversely from one ear to the other and to move 
the head in this direction. This was from left to right when the zine pole was in the 
left ear and in the opposite direction when the poles were reversed. After about ten 
minutes | could not stand the intense nausea any longer and discontinued the ex- 
periment. When the current was carried through the other diameter of the head 


(antero-posterior) | could not experience any vertigo. It is difficult to state whether 


1 


this type of vertigo arises in the brain or in the skull 


The observations of Purkinje inaugurated a century of exhaustive re- 
search on the phenomena of vertigo and nystagmus, including those produced 
by galvanic stimulation. While most of the work consisted of studying the 
effects of surgical procedures upon animals in an effort to clarify the role 
of the labyrinth and its cerebral connections, the galvanic vestibular reaction 
maintained its interest for the investigator in this field. Such men as Breuer’, 
Ewald,’ Hitzig,? arany,’ and others’ who are responsible for many of our cur- 
rent concepts about the labyrinth conducted experiments with electric stim- 
ulation of the vestibular structures and speculated about the mechanics of 
the resulting phenomena. Although a considerable literature has accumu- 
lated regarding the galvanic vestibular reaction there are problems in this 


connection which still remain to be solved. 


Vestibular Phenomena of Galvanization 

larly investigators used wires or metal balls which were placed in the 
external auditory canals. Later metal electrodes over the mastoid processes 
were used. MacKenzie’ employed an are with an electrode in front of each 
tragus. This method eliminates a certain amount of discomfort which re- 
sults when the electrodes are placed on the mastoid process. For the method 
of testing one ear the indifferent electrode is placed upon some distant 
part of the body. One maw use a wire band on one end of which is a felt 
electrode and on the other a bakelite cap which can be unscrewed if it is 
desired to employ the bilateral test; for unilateral stimulation the other elec- 
trode is fastened by means of a culf to the opposite wrist. If felt electrodes 
are used they must be well saturated with tap water or salt solution. The 
old wall plate is still favored by some men, but I find that a good battery 
with a milliammeter attached is much sater and more comfortable for the pa- 
tient. 

Most of the early work was done with the bilateral method the anode 
on one side of the head and the cathode on the other. It is recognized that 
this method gives a summation effect from both vestibular systems. With 
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the unilateral method anodal or cathodal stimulation is confined to one side. 
That a galvanic stimulus can be limited to one vestibular apparatus has been 
shown experimentally by Brunner*. 

The phenomena arising from the passage of a galvanic current through 
the transverse axis of the head are: 

l. Vertigo, consisting of false sensations of rotation of the surroundings 
and a sensation of falling toward the cathode. The first is the “tactile error” 
of Purkinje, the second takes place CSPed rally when the eves are closed. \\ ith 
relatively weak curretts these sensations may be purely horizontal, with 
increasing strength the direction of apparent rotation assumes different planes 
usually of a complicated pattern. Vertigo is manifested more readily when 
the circuit is opened or closed quickly. Vasomotor phenomena or nausea 
are uncommon unless the tests are unusually prolonged. 

2. Nystagmus. This was first noted as a result of galvanic stimulation 
by Hitzig*. It is rotary or horizontal-rotatory in nature, of small amplitude 
and the direction is always in that of the flow of current, i. e., from the posi 
tive pole toward the cathode. The opposite reaction has been reported in 
head injury cases by Rhese*, but I have never observed this phenomenon 
in a series of several hundred such patients. My method is to examine for 
galvanic nystagmus with the Frenzel glasses (illuminated convex lenses, the 
source of light being furnished from a small battery held in the patient's 
hand) on the patient, using the unilateral technic. In this way the amount 
of current required to observe a reaction is much reduced. The nystagmus, 
like the vertigo, has a tendency to subside in rhythmic periods as the point 
at which it first appears is passed 

3. Tonie disturbances of the musculature of the neck, trunk and arms. 
Deviation of the head to the side of the anode was noted by Hitzig as a 
feature of galvanization of the head many years ago. Barany showed that 
past-pointing is induced by the galvanic test similar to that resulting from 
other methods of vestibular stimulation. The armtonus or so-called disco 
bolus reaction was demonstrated by Fischer and Wodak’’. Falling or a 
tendency to fall may be elicited with minimal galvanic stimuli by special 
maneuvers, such as placing one foot before the other, while the feet are still 
together or by employing the technic of Blonder” using a balance board 
which is particularly adapted to this test. In general, it should be stated 
that the equilibrium disturbances produced by the galvanic current follow a 
pattern which is similar to that obtained from rotation or from caloric stim 


ulation of the labyrinth. They are invariably in the direction of the slow 
component of the nystagmus and opposite to the vertigo sensation. All the 


galvanic phenomena differ, however, from those produced by other methods 
of labyrinthine irritation, in that they are not affected by changing the post- 
tion of the head. 

There has been some controversy regarding certain features of the gal 
vanic vestibular phenomena. Differences of opinion exist, for instance, as to 
whether nystagmus or falling occurs first; some authors have even claimed 
that past-pointing is seldom elicited. It should be stated at once that 
the galvanic vestibular effects are not as pronounced as those of the caloric 
and rotation tests. However, with appropriate technic, it has been my ex 
perience that all of the phenomena with the possible exception of vertigo 
which being a subjective reaction is difficult to evaluate, can be readily 
elicited. Nystagmus, as previously mentioned, I always examine through 
the Frenzel glasses; past-pointing is performed with both arms simultane 
ously using the original Barany method of raising the arm from below up, 


touching the examiner’s finger and returning to it again; and falling should 
be tested either with Blonder’s" or Mann’s™ technic. Theoretically the stim- 
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ulus should affect all the secondary connections of the vestibular nerve simul 
taneously ; practically | have found this to be true or almost true if the tech 
nic employed is equally sensitive for nystagmus, past-pointing or falling. “To 
illustrate concretely: with Blonder’s balance board falling with the unilateral 
test requires usually 1-2 ma., rarely 5 ma., while nystagmus with the same 
method requires 15-20 ma.; however, with the Frenzel glasses a 2 degree 
nystagmus is observed usually with 3-4 ma., rarely with 6 ma., while Gertz!” 
noted with the ophthalmoscope eve movements with 1 ma., an observation 


which T can substantiate. 


Site of Galvanic Stimulation 


Phis is without doubt one of the most controversial questions investi 
bular physiology. Aside from the scientific interest involved, there is the 
practical consideration that if the exact place where the galvanic stimulus 
is exerted were known the diagnostic value of this reaction would be con 
siderably increased. The problem therefore merits discussion from more 
than one standpoint. 

The earliest investigator, Purkinje, believed that the galvanic reaction 
probably took place in the brain. It is curious that although the dramatic 
experiments of Flourens on the labyrinth of pigeons were known to him, 
he did not connect the results of either his rotation or his galvanic expert- 
ments with the vestibular apparatus. Hitzig, who made a considerable study 
of the galvanic reaction, thought that the site of the vertigo was in the cere 
bellum but that the nystagmus was due to the effect of the current on the 
cerebral oculo-motor centers. Spamer® and DBreuer® thought from their ex 
periments that they were able to stimulate the semi-circular canals but this 
was disputed by Ewald, who as a result of hundreds of experiments came 
to the conclusion that the galvanic current atfected only the nervous struc 
tures connected with the labyrinth. 

With the renewed interest of clinicians in the labyrinth that followed 
Barany’s discovery of the caloric test, the galvanic test was scrutinized more 
closely by otologists and it was found that the reaction could be obtained 
in patients who had undergone labyrinthectomy. Barany and the Neumann 
school came to the conclusion that the site of galvanic stimulation was the 
vestibular nerve and taught that by means of this test a lesion of the nerve 
should be distinguished from a dead labyrinth. ‘To account for the fact that 
a reaction could be obtained with either the cathodal or the anodal current, 
Barany applied the well known I’fluger’s law dealing with motor nerves to 
the galvanic reaction. He stated that the galvanic current produced a state 
of increased irritability when the anode was applied to the side being stimu 
iated (anelectrotonus) and a state of diminished irritability (catelectrotonus) 
when the cathode was used, the resultant phenomena in the latter instance 
being due to the unopposed action of the opposite labyrinth. 

Brinings' disputed this theory on the ground that the caloric or rotatory 
stimulus applied during the galvanic test did not indicate that the irritability 
of the vestibular apparatus was actually either increased or diminished. He 
believed, without offering any proof, that the reaction came about as a re 
sult of cataphoresis in the endolymph of the semicircular canals, producing 
a current so that the cupula was affected in the same manner as by the rota 
tion or the caloric test. Of all these theories that of Barany and Neumann 


was probably the one most accepted. 


The most recent work of note on the subject is by Dohlman whose 
careful study on animals and summary of the literature deserves commenda- 
tion. He came to the conclusion that the site of the galvanic reaction is the 
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ganglion of Searpa in the internal auditory meatus. He based his theory 
mainly on the fact that although he could still obtain the galvanic reaction 
following the destruction tn rabbits of the labyrinth and its sensory epithe 
lum, he could not obtain a reaction by stimulating the central end of the 
severed vestibular nerve with as much as 10 ma. He believed that the cath 
ode strengthened the normal tonus of the ganglion and the anode weakened 
it, so that the reaction came from the unopposed action of the other laby 
rinth. 

What can be our attitude on this question? There are objections to 
all of the theories, including that of Dohlman. The endolymph current the 
ory of Pruning. while momentarily attractive to one who has in mind the 
action of a current on a container of electrolytic solution falls to the ground 
if two facts are borne in mind. First, the galvanic reaction stops at once 
when the current is shut off a phenomenon entirely contrary to the be 
havior of the labyrinth in rotatory and caloric stimulation. In the latter it 
is definitely known that a current is set up on a tendency to a current in the 
semi-circular canals and also that the effect always continues in a normal 
individual for some time after the stimulus is discontinued. A second ob 
jection is the indubitable fact, both clinically and experimentally, that a gal 
vanic reaction can still be obtained after the labyrinth has been destroved. 
This would also dispose of the sensory epithelium of the labyrinth as the 
site of stimulation. The objections to the theory of Barany have already 
been given. There finally remains Dohlman’s’ hypothesis, namely, that the 
site of the galvanic stimulation is Scarpa’s ganglion. With due respect for 
the thoroughness of his work there are two statements or rather conclusions 
in his work that I should like to challenge. First, Dohlman found that an 
electrode placed on the central stump of the severed vesticular nerve gave 
no ocular deviation (with 10 ma.) and therefore came to the conclusion that 
the vesubular centers in the brain stem are not stimulated by the galvanic 
reaction. I have, however, been able to obtain a typical unilateral galvant 
reaction with nystagmus and body deviation in a man whose eighth nerve 
had been completely severed intracranially and who showed all the clinical 
manifestations of a dead labyrinth. The amount of current was about 20 
ma., Frenzel glasses were » ed, and either anode or cathode was effective. 
The other side gave a reaction with © ma. I believe therefore that it 1s pos 
sible to obtain a galvanic reaction from the central vesticular area 

My second objection is that Dohlman took no account of the undoubted 
fact that it takes more current to produce the galvanic phenomena when the 
labyrinth has been destroved than when it is intact; this has also been proved 
experimentally. If Scarpa’s ganglion were the site of stimulation this would 
not be the case. 

Dohlman reached his conclusion on the basis that Scarpa’s ganglion was 
the only structure between the labyrinth, destruction of which did not abolish 
the galvanic reaction, and the severed central end of the vestibular nerve. 
He took no account, however, of the endings of the ampullar branches of 
the vestibular nerve structures which in my opinion are more likely to be 
the chief though not the only site of the galvanic reaction than any other 
portion of the vestibular tract. 

It should be borne in mind that the vestibular is a sensory nerve. Not 
only does it produce a specific sensation vertigo but those fibers which 
connect with the oculomotor centres and those serving the musculature of 
the body must be considered as the sensory portions of reflex arcs. There is 
one important characteristic, however, which differentiates the vestibular 


from other sensory nerves. Fach labyrinth, because of the fact that a cur- 
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rent of endolymph can proceed in either one of two directions, can produce 
vertigo, nystagmus or bodily deviations in either of two directions, so that 
the vestibular nerve endings are capable of stimulation to give either of two 
opposite effects. Presumably different fibers transmit these two stimuli al- 
though this has not been proved experimentally. It seems to me that it is 
unnecessary to assume, as was done by nearly all investigators from l-wald 
down, a depressing effect to explain the results of anodal galvanic applica- 
tion, if we consider that the vestibular apparatus can be stimulated in two 
different ways. It can then be simply said that the anodal galvanic stimulus 
is similar to cold water and the cathodal to hot water. 

In summing up, it is my belief that the galvanic vestibular reaciion is 
largely the result of the effect of the current on sensory nerve endings much 
as light flashes are produced from the retina or noises from the cochlear ap- 
paretus, but that to some extent with large amounts of current the central 
structures may also take part in the reaction. 

The nature of the changes in the nervous structures which take place 
during the galvanization is impossible to state since so little is known of 
the inter-polar effects of an electric current applied to the body. One may 
surmise that it is probably an electrochemical change not greatly different 
from that which occurs in other forms of stimulation. It should be remem- 
bered that also electrical changes of potential-action currents are a demon- 
strable feature of nervous impulses. 


Clinical Value of the Galvanic Reaction 


In the light of the foregoing discussion it can be readily understood that 
the galvante vestibular reaction possesses only a limited diagnostic value. 
Not only is there reason to doubt that the stimulus is exerted exclusively 
In one portion of the nervous structures connected with the labyrinth but as 
the effect is a mass reaction—— i. e., it is not possible to limit the stimulus 
to nervous elements of one canal, the clinical value o: (ne test is further 
diminished. Neither in my own experience or in the 'iterature have I been 
able to find any characteristic syndrome or abnormality of the galvanic re- 
action peculiar to any given disease condition, 

Some men have attempted to establish a standard for the amount of 
current required to produce a galvanic reaction. My belief is that all so- 
called normals must be within wide limits. Not only is the technic emploved 
of great importance, as already mentioned, but the thickness of the cranial 
bones, the mental state of the patient, the size and type of the electrodes 
and the source of the current are all factors which may affect the result if 
one is trying to ascertain the threshold stimulus and compare it to “normal” 
standards. 

The most practical use of the galvanic vestibular reaction lies in a com- 
parison of the amount of current required for each side, with the unilateral 
method. MacKenzie, thirty vears ago, made the right approach to the prob- 
lem by showing that although there were wide variations in the amount of 
current needed to produce a reaction, such as nystagmus, there was never 
more than 1 ma. difference between the two sides in the same individual. 
His work has been confirmed and extended more recently by Vogel’. The 
test mav be used in this manner to diagnose or corroborate a vestibular im- 
balance and it has been my experience that particularly in head injuries it 
is quite useful from this standpoint. It should be pointed out that if the 
test is made using alternately the anode and cathode on each side, there 
will be, if there is present a spontaneous nystagmus or a tendency to a spon- 


taneous nystagmus, not only an abnormal difference between the two sides, 
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but also a ditference between the amount required on each side for the 
anodal or the cathodal stimulation. That test on either ear which tends to 
reiniorce the existing nystagmus tendency will require less current than one 
designed to produce a nystagmus in the opposite direction. 

\ few words may be said about vestibular chronaxia since this is re 
lated to our subject. Chronaxia may be defined as the shortest time neces 
sary to produce a response such as a nystagmic movement by stimulating 
a nerve with a current twice its rheobase. By the latter term is meant the 
smallest voltage of galvanic current required to produce a muscular contrac 
tion. The subject is being widely discussed among electrophystologists and 
neurologists and has already found considerable application in certain fields 
of medicine. Bourguignon’ and others have experimented with chronanxia 
of the vestibular nerve, using either vertigo or a movement of the head as 
the response heir findings are interesting as they harmonize with the 
conclusions drawn by other observers in regard to entirely different tests, 
such as the pulsion retlex lor instance, it has been found that vestibular 
chronanxia is the only one which varies widely between individuals, the enio 
tional persons showing the lowest chronaxie and the phlegmatic ones the 
greatest. VPourguignon also pointed out that there is a different chronaxia 
for movements in different planes of space corresponding to the action ot 
different semi-circular canals. It would seem from these facts that 1n the 
absence ot fairly definite normal standards for chronaxia of the vestibular 
nerve no great practical use can be anticipated for this test at this time 
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Verwendung der galvanischen Nystagmusreaktion bei 


Diagnose der Meniéreschen Er 


28:30 (Dee. 20) 1930, 
avec lémotivité, a 
Compt. rend. 


lémence precoce, 


Discussion 


Dr. H. Brunner (Chicago): Dr. Shapiro 
is to be commended for the choice of his 
subject because the valvanic test is not 
sufficiently well known among the pro 
fession in spite of its clinical importance. 
Compared with others the galvanic test 
has the disadvantage that it demands for 
its practice a meticulous technic for use in 
clinical examination. I think that we can 
safely assert that the galvanic reaction 
originates in the vestibular nerve. That 
does not mean that it does not also irri 
tate the vestibular ganglion. It is quite 
possible that in a normal case the galvanic 
test acts differently from that without a 
labyrinth. In other words, it is possible 
that under normal conditions the reaction 
originates in the vestibular nerve and in 
the ganglion, while in those in whom the 
labvrinth with the ganghon is destroyed, 
the test evokes its response from. the 
nerve only 

I have used this test for many years in 
the following manner. I always examine 
with the bilateral method. The first: re 
action obtained is alwavs the falling one, 
which is directed towards the anode and 
independent of the position of head. This 
reaction can be initiated with 1 to 144 ma 
called heel-toc posi 


provided that the so 
tion will be emploved. With 3 to 5 ma 
one may obtain a galvanic nystagmus 
which is markedly rotary and is always 
directed towards the cathode. So far as 
the pointing test is concerned I am sorry 
that I can not quite agree with Dr 


Shapiro. The past-pointing in the galvanic 
test is elicited more effectively when one 
examines within the frontal plane. This 
means that vou examine the past-poimting 
upwards and downwards because — the 
whole reaction of the galvanic test hap 


pens in the frontal and not in the hori 
zontal plane Therefore, the past-point 
ing to the right and left is less marked 
than the past-pointing up and down 


Phe practical value of the galvanic test 
is important Many vears ago, my 
teacher, Professor Alexander, introduced 
the galvanic test in the differential diag 
between congenital and acquired 
deafness. We know today, with certainty, 
that in acquired deafness as a rule there 
is no response to galvanic tests but that 
in congenital deafness there is a definite 
one obtained. The galvanic test is prob 
ably also useful in the diagnosis of 
acoustic tumors. | have examined a num 
ber of such cases with the galvanic cur 
rent. This work is not as vet concluded, 
but I should like to point out that some 


nosis 


acoustic tumors do and some do not in 
fluence the results obtained with this test 
It is possible that in the latter cases the 
lack of response is the result of a degen 
eration of the vestibular nuclei. If this 


is correct, then such a test should be of 
yreat assistance to the neurosurgeon in 
that it would then be possible to give him 
pre-operative information whether or not 
the medulla oblongata is severely affected. 


Dr. Edwin J. Blonder (Chicago): In 
testing by galvanic current one of the 
foremost considerations is noting the 
amount of current used, because it has 
been well established by clinical and ex 
perimental evidence that the vestibular 
nerve and central pathways may be di- 
rectly stimulated. Small amounts of cur- 
rent stimulate only the labyrinth. The 
literature is filled with confusing results 
because the amount of galvanic current 
was not recorded. Dr. Loyal Davis and I 
reported at the American Medical Associ 
ation convention in 1936, experiments on 
cats decerebrated by the anaemic method 
and subjected to galvanic stimulation of 
the auditory bulla. The tonic labyrinthine 
reflexes were noted and compared with an 
animal similarly prepared except that 
both eight nerves were sectioned at the 
internal auditory meatus. The labyrinthine 
reflexes were obtained with small amounts 


of current only when the eight nerves 
were intact. When 20 ma. were used the 
current spread throughout the animal 


This experiment compares to the deaf 
case with a dead labyrinth stimulated with 
20) :na. reported by the essayist 

Dr. Shapiro mentioned that the galvanic 
nystagmus is. similar to the caloric 
nystagmus. The physical character of the 
galvanic and caloric nystagmus is dis- 
tinetly different. Caloric nystagmus has 
a wide amplitude, not very rapid and is 
easily recognized by the observer when 
present. Galvanic nystagmus is very small 
and rapid and is difficult to recognize 
without the aid of convex lenses. What 
inakes the difference? Increase of cur- 
rent will not bring the amplitude to that 
produced by caloric stimulation. Are we 
stimulating the same portion of the laby- 
rinth with calorie and galvanic stimula- 
tion’ Are the otoliths stimulated by gal- 
vanic stimulation? Further experimental 
evidence should be obtained by animal 
experimentations to answer these ques- 
tions 

1 do not agree that galvanic stimulation 
of the labyrinth has only a limited value 
Probably that is true so far as the ob- 
servation of nystagmus is concerned 
Some individuals are = stimulated’ very 
easily with galvanic current to produce 
nystagmus, while others require a great 
deal of current. Galvanic falling with the 
balance board, a test I devised and re- 
ported on various occasions, is very de- 
pendable and consistent and has proved 
in our hands to be a® valuable as any of 
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the other labyrinthine tests used. In this able difference of opinion still exists 
test the patient stands on a balance board While | have covered most of the is 
with one electrode on the mastoid and sues raised by Drs. Brunner and Blonder 
the other on the sternum. One to two, it mav be of benefit to re-emphasize two 
rarely as high as five ma. in normals pro points in so far as the use of the test ts 
duces anodal falling. No vertigo is present concerned First, inasmuch as the gal 
with this galvanic test vanic reaction admittedly results from 

all the canals or vestibular fibers even in 


Dr. Shapiro placed my galvanic falling ' iasacned 
tant wlth the felesce board wall the esl its unilateral application, it must remain 
vanic fallin test in the Rh mbet pe i inferior from a practical standpoint to the 

é é g sts oO erg pos : 
ic at am Sauk ty trent ol the nied ua caloric test, which not only can be limited 


th ames ee eeeiin ce ani th in to one ear but also to either the vertical 
4 s« ( cs s « 4 ‘> 4 s<« Tit : | P S es ' ” i 
because a patient with a positive Rhom r hori nta canals. Second, the questi n 
as to whether talline or mvstagmus ts 


berg cannot stand with his feet together 
and eves closed; this same individual 
spreads his feet apart on the balances 
board and he can be tested just as easily 


chosen as the means for eauging the gal 
vanic reaction is one of individual choice 
consideration; personally, I prefer the 


as a normal person. If a patient has a nystagmus observation since it is com 
peel “a , : ae pletely involuntary on the part of the pa 
unilateral weakness and a hypersensitive : : - 
tient, but even granting Dr. Blonder’s 
labyrinth on the contralateral side, the “oa ai ral 
. . ; points as to ease of application of the 
galvanic falling reaction with a_ balances os ok 4 | : 
hoard would bring this out falling test with his method, the latter 
» " ; still remains subject to the handicaps pre 
Dr. Sherman L. Shapiro (closi: viously mentioned which apply to all gal 
The subject is one upon which consider vanic tests 


REPORT ON SPAS AND HEALTH RESORTS * 


At the Annual Meeting of the Congress held in Cincinnati in September, 
1937, a Committee was appointed to assemble data regarding the Spas and Health 
Resorts of the United States. During the vear the Committee contacted various 
State Departments in the different States to obtain a list of places where special 
attention is given to the therapeutic use of natural agents, such as mineral waters, 
muds, climate, ocean bathing, etc. The Committee sent a questionnaire to 152 
such places and 70 replies were received. The institutions replying represented 
the following types of work: 


yh 


Spas — Inland 7 
Coastal 7 
Climate Resorts Inland 2 
Coastal 0) 
Not Operating 4 
Total 70 

In addition, 31 institutions were sited by one or more members of the Committec 

representing 

Spas Inland 22 
Coastal 4 
Climate Resorts Inland | 
( oastal 4 
Total 3] 


The data obtained from these questionnaires and personal surveys reveal the 
following information. Detailed statistical analysis has not been made as the re- 
plies received to date have not covered the entire country. 


* Committee Report Read at the Seventeenth Annual Session of the American Congress of Physical 
Therapy, Chicago, September 
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1. Ownership Control Nine institutions are under direct governmental 
control and supervision either by the Federal Government, State Government or 
Municipal Administration. The remaining 61 are privately owned and operated. 

2. Type of Natural Resources.—- Mineral waters of types varying from 
thermal to saline are reported to contain either sulphates or chlorides, and sodium 
bicarbonate. In some of these, natural carbon dioxide or hydrogen sulphide was 
present. The waters vary in strength from .O1 to 1.5 per cent of saline con- 
stituents. Muds for baths and packs are used in some places. These may be 
either the mineralized type or the organic moors or peats. Along the seashore 
bathing in some places is a controlled method of treatment. Institutions making 
particular use of their climatic opportunities were included. 

3. Type of Treatments. — Drinking of the mineral waters is an important 
part of the treatment in many places. Bathing in individual tubs, pools, or the 
ocean is widely used. The muds are applied generally in the form of packs as 
moist heat treatment. Sun bathing is general and combined with climate to pro- 
duce a therapeutic effect. 

t Living «lecommodations These vary widely in the different institu- 
tions. In a few places, sanitaria with complete nursing and medical supervision 
are in operation. Hotels varying in capacity from 30 to 1,000 guests and board- 
ing houses for 6 to 30 guests represent the major types of accommodation. In 
some places cottages and cabins are used. Variations in the cost of room and 
board in the different institutions range from $2.00 to $15.00 per day. 

5. Medical Supervision In approximately 10 per cent of the places, 
strict medical control is carried out by physicians employed by the institutions. 
In other places the care of patients is left to private physicians in the com- 
munity and usually amounts to only partial medical control. In a few places 
emploved physicians supervise the treatments in cooperation with the private 
physicians. In other places, there is no medical control. 

6. Research and Investigation \n Institute for the study of waters and 
treatments was reported from one Spa. In others, laboratories for the control 
of springs and water and for the examination of clinical specimens were avail- 
able. The clinical study of records of the patients is largely in the hands of the 
private physician and in a considerable number of places no laboratory research 
facilities were reported. 

The Committee consider that a well organized Spa or climate resort should 
be characterized by: 

1. The presence of natural resources such as mineral water, peloids (mud 
or moors) or climate which have therapeutic value. 

2. Suitable physical facilities for administering of the above-mentioned 
natural therapeutic agents. 

3. Competent medical supervision. 

+. Adequate medical records and facilities for investigation, 

The committee recommends this broad classification of such institutions: 


I. Spas 
a) Inland (mineral waters and moors) 
b) Coastal (seashore, ocean bathing ) 


II. Climate Resorts 
a) Inland 
l. Altitude — high 
— low 
2. Desert 








44 \RCHIVES OF PHYSICAL THERAPY JAN., 1930 


b) Coastal 
1. Temperate 
2.) Subtropical 
The existence and further development of spas and climate resorts are 
justified because : 
1. There are many patients with chronic diseases prevalent in this country 
who can obtain more relief in spas than elsewhere. 
2. For the healthy individual, vacations spent at health resorts properly 
supervised are an excellent method for keeping fit 
The Spas and health resorts of the country are facing very definite problems 
at the present time, with a decrease in patronage and resultant financial dif 
ficulties. This decrease in patronage seems to be due to a number of factors, 


among which the following are of considerable importance: 
hod ~ 


1. Economi Many institutions have large and expensive establishments 
requiring a large overhead for maintenance. During the past vears with a change 
in the economic status of many of our citizens, visits to these places have been 
less frequent and of shorter duration. In some places, the Spa management em 
phasized other attractions than the health possibilities. They have allowed sports 
and gambling to predominate to the exclusion of rest, quiet and relaxation neces 
sary for the proper regime. They also have catered to conventions in order to 
break even financially 

2. Lack of Interest In this country there is a definite lack of knowledge 
and consequent lack of interest by the physicians regarding the use of spa facili 
ties because reliable information is not available from sources which carry au 
thority and because the proper use of the spa and climatic treatment is not 


taught in our medical schools. 


3. Unfounded Claims In some places the spas have published claims 
regarding their value which are unfounded. 
t. Medical Supervision There has been a lack of good medical super 


vision and proper medical control in many places. 

5. Development With restricted income many places have made no 
effort to keep up their facilities and develop them in a modern way. 

To meet the present problems and enable the proper further development 
of the spas and climate resorts, the Committee feels that it is necessary to: 

1. Discourage the use of unfounded claims and testimonials in the printed 
literature. 

2. KEneourage proper medical supervision with clinical and laboratory 
studies of their natural resources and their application in treating patients in 


order to establish sound indications. 


3. To encourage the presentation of established facts and sound clinical 
information to the medical profession. This may be accomplished by 
a) leetures on hydrotherapy, balneology and climatology in 


medical schools, 

b) the presentation of papers covering such subjects at medi- 
cal meetings, 

¢) invitations to physicians to visit and inspect the individual 
spas and climate resorts, which occasion may be used to 
convey facts regarding their work. 


4. Encourage the development of facilities for use of spas and climate 
resorts at a cost within the reach of persons with moderate means. 


(Concluded on page 52) 
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ULTRAVIOLET AND SULFANILAMIDE IN SYSTEMIC 
INFECTION 

Periodically contributions of special interest and significance have 
reached the profession related to the therapeutic extension of ultraviolet ra- 
diation to many of its serious clinical problems. Collectively these reports 
have indicated the definite need of life for light, and particularly the influ- 
ence of light in combination with selected photochemical synergists on cer 
tain physiologic factors of importance to health and in defense against dis- 
ease. Becwuse of the known bactericidal effect of ultraviolet rays on acces- 
sible microorganisms and its stimulating and depressing action on certain 
physiologic constituents, search for a systemic antiseptic has been assidu- 
ously pursued. Koch’s observation of the lethal action of sunlight on the 
tubercle becilli and Finsen’s demonstration of the clinical cure of 'upus vul- 
garis by carbon-are, stimulated a train of investigation that proved its nega- 
tive and even dangerous action on pulmonary tuberculosis. Its positive and 
specific action in surgical tuberculosis, eryvsipelas and the rhachitic state once 
again awakened interest in phototherapy, and encouraged new search for a 
method of utilizing these sterilizing and curative rays for control of deeply 
seated vegetable microparasites. 

The early and perhaps accidental discovery that the quality of these 
spectral rays was also associated with a mysterious property that provoked 
in certain elements a fluorescent action suggested inquiries in this direction 
as an interesting field for exploration. Among earliest observations was that 
individuals treated with fluorescent substances later became sensitized to ul- 
traviolet radiation. losin in 0.2 Gim. doses prior to irradiation acted as a 
catalyzing agent and apparently reduced the time required for treatment of 
undernourished and rhachitic patients. Leersum! for instance, showed that 
injection of alkalinized hematoporphyrin preceding irradiation produced bone 
healing and improved calcification in rats even in the absence of normal light. 
Gyorgy and Gottlieb? demonstrated that with a regime of 0.1 Gm. of eosin 
in 0.2 Gm. of powdered cane-sugar, children with rickets made quicker re- 
coveries by mercury-in-quartz light. Photosensitizing adjuvants according 
to Jausion® enhanced recovery of rickets. This consisted of a polysensitizing 
prescription that included gonacrin, methylene blue, pyridine, or a photo- 
catalytic calcium product that augmented calcification. The fluorescent qual- 
ity of eosin, fluorescin and other similar substances in weak solutions prior 
to irradiation, has been acknowledged as highly germicidal. Photo-dynamic 
effects have also resulted from products of internal secretion, such as pituitrin, 
thyroid, insulin, adrenalin, pitressin and the like, which explains the improved 
clinica) course of endocrinologic patients. 

Investigations of ultraviolet radiation and photochemical adjuvents 
while of relatively recent date already have demonstrated the new trend 
of present research for control of deep seated infections. The introduction 
into general therapeutics in 1937, of sulfanilamide was the first example ot 
the availability of a patent systemic antiseptic against bacteria, especially 
of the deadly beta hemolytic streptococcic variety. Its photosensitizing 
property was first suspected by Newman and Sharlet* following the appear- 
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ance Of a seattered rash consequent to use of sulfanilamide. The fact that 
the rash was contined to the area which had been irradiated with ultraviolet 
and was sharply demarcated at the covered clothing suggested the need for 
confirmatory evidence to determine the syvnergisth value of the above com 
bined therapy. Further studies not only revealed its photo-antagonistic ac 
tion but gave rise to speculation whether this reaction could not be thera 
peutically controlled or modified for the greater benefit of patients. Since 
the mode of action of sulfanilimide is believed essentially to be that of a 


haractet by phagoc ytosis on the streptococel by the polymort 


stimulating ¢ 
phonuclear leukocytes and not in the nature of a direct bactericide, it be 


came necessary to inquire just how its intake produced its pronounced ef 


feet. According to lock, Main and Mellon’ this new chemical remedy for 

host of diseases owes its effect to its ability to manufacture in vivo a hy 
drogen peroxide substance When dilute solutions of sulfanilamide were 
exposed to ultraviolet rays, it was observed that substances like hydroxyla 
mine were produced. Vegetable pathogens such as the virulent hemolyti 
streptococcus and pneumonia microparasites depend for their growth and 


lite on the enzyme, catalase, to hold in abeyance the peroxide they produce. 
The enzyme is however made imactive by the hydroxylamine and by sub 
stances related to it as enhanced by the saturated sulfamlamide alone or by 
the adjuvant factor of absorbed ultraviolet radiation. 

Studies carried out from another angle but toward the same objective 
have directed its inquiry to the etlect of sulfamilamide and pitressin as photo 
chemical svnergists. ‘Vhe preliminary report of Nedzel and Pincussen” pub 
lished elsewhere in this issue needs no further comment than that it con 
veyvs provocative therapeutic implications both as to the importance and 
practicality of their findings as well as the diverse reactions obtained from 
the ultraviolet generators used. The fact that the profession has to date 
interpreted the factors of wavelength and intensity as the alpha and omega 
of quantity and quality of all therapeutic ultraviolet sources, is reason why 
further data is required to explain the marked discrepancy between the ac 
tion of quartz and carbon-are light in the presence of sulfanilamide intake. 
The fact that both carbon-are and mereury-in-quartz irradiation decreased 
the death rate in mice systemically infected is important because it points 
to a new value of ultraviolet light as a possible systemic antiseptic. The 
findings of a striking and unexplainable death rate difference in the presence 
of sulfanilamide under irradiation of two dissimilar ultraviolet generators 
suggests that further investigations are needed to explain an antagonistic 


chemical factor and to confirm the favorable findings simultaneously re 


ported. 
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EDITORIALS 17 
THE DOCTOR IN FICTION 


Throughout the ages the doctor and his calling have been immortalized 
through the medium of prose and poesy, fiction and romance, because the 
richness of this theme has been recognized as a “natural” of inexhaustible 
variants for the cognoscente of the literary world at which to aim. While 
it is true that nothing can encompass the emotional stresses and strains 
based on factors related to the biologic urge such as love, hate and hunger, 
no more majestic, tragic or sweeter song has come from heart or home than 
that which was prompted by suffering and sureease of pain. Like the 
venerable Persian philosopher in Anatole France’s Golden Tales, the doctor not 
only has seen but has been the gentle accoucheur of birth, and fought the 


valiant battle against suffering and death. 


hus the drama and the mystery of the healing art has from time im 
memorial been a story certain to fire the imagination, and no other type except 
the individual immersed in his dilemma of love confused, unrequited or sat- 
ished has offered such a tremendous canvas for color and emotional appeal 
as the physician and his social environment. Every period having contributed 
its particular impressions, the profession today can look upon its fictional 
historic past as a collective individual whom Goethe immortalized in the 
tragedy of Faust; whom Molliere wittily pricked for his pedantry, hypocracy 
and avarice; on whom Wumas expanded the full flight of his imagination 
in those stirring romances where Joseph Balsamo and Cagliostro connived 
with pulls and potions for pearls and Queens’ necklaces; whom Cronin made 
climb a citadel sadly worm-eaten with dissimulation but still fundamentally 
rich in all the austere and humane virtues attributed to the profession, and 
on whom Prett Young has most recently dedicated his high creative and 
descriptive talent in the form of unforgetable romance that surrounds the 


doctor with pathos and poignant beauty. 


The story of Doctor Bradley Remembers long will live in the heart of all 
readers because the theme is a homily woven out of the ver\ cloth of possible 
experience of man’s instinctive response for those of humble economic and 
social position whose health is the more precious because of their limited 
capacity to safeguard it. Into the smoke-grimed Black Country or coal dis 
trict of England comes voung John Bradley who had just been graduated 
from school at a time when Pasteur and Lister were still regarded as 
dreamers and adventurers, and at a period when the operative mortality 
was considered inevitable if not favorable if it did not exceed above 58 per 
cent. Written by a novelist of first rank who was graduated as a physician, 
one sees in this story the organized sympathies of artistic creation and vo 
cational calling bent in a single direction to point as interesting and con 
vineing a picture of the industrious country doctor contentedly working des 
pite low fees and limited knowledge for love of his profession and his hum- 
ble home. 

The story of John Bradley is written from the retrospect of 50 vears 
of diligent toil and opens with the aged doctor’s last night in his old 
surgery at Sedgebury. He has just sold his practice to a voung graduate 
for whom he has great respect because of his alert business sense and ad- 
vanced knowledge. It is pointed out to him that his offices are antiquated 
ind need special electric wiring for diathermy and other modern physical 
therapy equipment. Ile has scolded his last patient because she would not 
accept medicine, but after a forced loan he has written paid to this last account. 
He recalls the half a century of loving service and benign untruths told as 
merciful placebos to this small community. He sits back and dreams of 
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his rich life of toil and hope, of love and anguish following the birth and 
death of his children and wife. Nothing being so vivid as past events to 
the aged, he remembers his youth, his early struggles for a home and 
practice, his inability to attain riches or honors. It is a story that softens 
the heart, dims the eve and raises that strange lump in one’s throat for 
sympathy and admiration of a simple, honest, humble member of the pro 
fession. 

John Bradley was proud of his profession and gladly gave fifty vears 
of service to mankind. He faces the few remaining vears rich in memories 
erammed to bursting with the very stuff of reality but content in spirit. 
This being the most recent of contributions about the doctor in fiction, we 
find the latter modernized in equipment but still the immortal figure that 
has trod the ages as the healer of the sick and the mentally distressed. The 
cloth may perhaps seem more conventional but the spiritual pattern remains 
the same. \s in the past, so also in the future will come to the doctor’s 
office those whose lives are touched by impending tragedy to seek relief of 
that infinite variety of symptoms now more than ever definitely controlled 
by the ingenuity of the modern practitioner. It is certain that posterity will 
discharge its obligation with even greater intelligence but not with greater 
sympathy and honesty. And since the doctor in fiction is but the reflecting 
shadow of the living reality there awaits the future generations new heart 
throbs, suspense and gory thrills to satisfy the differing tastes of future con 


noisseurs about doctors in fietior 


Photoradiation in Animal Septicemia — Nedzel and Pincussen 


( ¢ nhinued from page S) 
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Hollender Opens Offices in Miami Beach 


The call of sott 
palms has often been too strong an attraction for 


breezes, sunshine and swaying 


even those who practiced the life strenuous in all 


that it connotes \stonishing and, vea, saddening 


and maddening is the realization that one’s com 


panion in creative efforts had as it were “kicked 


ver the traces and the bucket” and = temporarily 
(we hope) forsaken his avocations to become an 
ther disciple of the worshippers of sunshine and 
noonshine under the subtropical climes of Miami 
Dr. ALR. Hollender was one of those stout “fellas” 


? } 


vho could even Savi a surgical Nav toa le fenseless 
hypertrophied tonsil Wheiher it was weather that 
ave him uplift to practice the otolaryngorhino art 


the manner that conferred courage to quaking 


septa and sinuses, weaken d eves and nerveless ears, 


rtainly it was true that his professional touch 


is as ventle as it was road or wide While he 
uld on occasion snatch a tonsil with the best, at 
cast it is said that he snatched it with its trousers, 


Nothing was left after such an 


peration but the tall, and this unfortunately was 


ipsule and all 


ten bevond reach of snare, clamp or scalpel. W<% 
rav that his skill will find a rich harvest among 
e moneved many who toil less and play more 


1 come to Florida for rest and recreation. Let 
hope that they get their recreation and Hollender 


rest Needless to sav we wish him health and 
k, and a auick return to Chicago. While in Miam 
ch, Dr. \. Ro Hollender will continue to limit 
practice to eve, ear, nose and throat by appoint 
nt during afternoon hours, at the Lincoln-Drevc! 
ding, Lincoln Road at Drexel Avenue. We a1 


rly sure that he will not object to a. strenuou 


son of referred patients 


Pacific Physical Therapy Association 
Meeting of the Pacific 
December 


he reeulat December 


sical Therapy \ssociation was held 


in the Los Angeles County Medical Association 
ling, Los A\nveles, and the following program 
ented 

“The Use of Ultraviolet Radiation”. Albert 
Nill, M.D. 2. “Demonstration of Testing U1 


Bert, Pa.D: 3 
Tuberculosis of 


iolet) Apparatus” Robert ( 
Reports “Helotherapy in 


American Physiotherapy Association An- 


nounces Closing Date for Irregular 
Applicants 
e Education Committee of the American Phys 
rapy Association wishes to announce that ex 
of irregularly trained 
cants for membership in the American Physio- 
\ssociation are being discontinued in 1939 
individual whose training is irregular, that 1s, 
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al ations for the acceptance 


tl py 


who cannot present graduation from an accredited 


school, but whose training and experience may I« 


considered to be the equivalent, may submit appli- 
cation for membership by examination to the execu- 


tive committee of the American Physiotherapy -\s 


sociation not later than tune 1, 1939. No applica 
tion for examination will be considered after that 
date. The date of the final examination for mem- 


bership will be announced later. 


Section on Physical Therapy 
Medical Society County of Kings 
\ meeting of the Section on Physical Therapy o} 
the Medical Society of County of Kings will be he'd 
following 


on Thursday, January 12, at which the 


program will be presented 
1. Inaugural \ddress: Physical Therapy, Present 
Problems—/7/. Tevel Zankel, M.D. Discussion opened 
hy Madge C. L. MeGuinness, Secretary New York 
Physical The raps Society 
Recent Progress in Physical Medicine—Richard 
Kovdes, M.D., Director of Physical Therapy, New 
York Polyclinic Medical School and Hospital 


No Substitute for Insulin in Diabetes 


Sovereign remedy for the treatment of diabetes 
is insulin, the chemical produced by a group of cells 
in the pancreas called the islands of Langerhans. 

The dramatic story of the discovery of insulin 
and of the consequent rescue of thousands of pa- 
tients from both death and a miserable starved ex- 
istence that made death a welcome release has been 
told and retold. 

Yet stories of insulin substitutes, which can be 
swallowed instead of injected hypodermically, keep 
up and arousing hope that all 
without the bother of needle and 


cropping diabetics 
can keep We I] 
syringe. 

In view of these stories, and to emphasize the 
fact that so far insulin substitutes to be taken by 
mouth are only in the hoped-for stage, it might be 
well to summarize a discussion of the subject by 
Dr. Hans Jensen, of the Johns Hopkins University, 
in his recently published book, Jusulin (Common- 
wealth Fund). 

Dr. Jensen says that at present there is no sub- 
stance which is non-poisonous and which can be 
mouth as a substitute for insulin in the 
treatment of diabetes. A number of substances, he 
points out, have been found which reduce the 
amount of sugar in the blood and which when given 
to patients with mild diahetes have caused a de- 
crease in the sugar in the urine. Yet there are 
objections to each of them which have prevented 
their being universally accepted for treatment of 
diabetes. 

The crucial test which an insulin substitute must 
pass, before being used for treating patients, Dr. 


given by 
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Jensen says, is its ability to prevent symptoms of 


diabetes in animals from which the entire pancreas 


has been removed. Insulin itself does this 
These remarks on insulin substitutes do not rete 
to the new, so-called “slow action” insulins, which 


are prepared from insulin itself but altered so as 
to prolong the effect of the insulin Science News 
Letter. 


Local Anesthetic Treatment Helps Arthritis 
Sufferers 


Crippled, pain-racked arthritis sufferers may he 


freed of pain and helped to return to work and 
normal lives with the aid ot 
Otto Steinbrocker of Bellevuc 
reported to the Congress of 
The treatment 
local pain-relieving agent akin to cocaine 
solution, which 
either into the 


local anesthetics, D1 
Hospital, New York, 
\nesthetists 

injections of procaine, 

The pre 


makes the 


consists of 
caine is used in an oily 
effect last longer It is 
painful areas or into the 
spine, which supply the 
The 
Steinbrocker emphasized, because it 
arthritis. It is pallia 
from pain 
patient is tree 


injected 
nerves alongside oj the 
paintul joints 

arthritis, Dh 


treatment 1s not a cure tor 


does not reach 
the underlying cause of the 
treatment, but the relief 

temporary because the 
is able, by massage and 


his hands, legs o1 


tive is morte 
than 
pain, he 
to get back the use of 
fected parts. 

If the treatment is started early, deformities cai 
be prevented, Dr. Steinbrocker these 
largely due to contraction of mus 


and 
graded exercist 


other at 


said, he cause 
deformities are 


cles to prevent pain on motion. 


Dr. Steinbrocker has used the method to treat 
134 patients but has only been able to trace 19 of 
these for learning final results. Of these, 17 were 


adequately or completely relieved from four months 
to two and one-half years after treatment 
The treatment is especially useful for acute con 


ditions such as sprains. It shortens the time the 
patient must be laid up after a sprained ankle, fo: 
instance, by about two-thirds 


Scientists (Nobel Prize Winners, Academi 
cians, College Presidents) Issue Manifesto 
Counting among its 1,284 signers three Nobel priz 
winners, 64 members of the National Academy ot 
Sciences and 85 presidents, a ringing de 
nunciation of Nazi and Fascist attacks on 
freedom was issued by a committee of distinguished 


college 
scientific 
American men of science 

“We publicly condemn the Fascist posifion toward 
science In the present historical epoch de 
mocracy alone can preserve intellectual freedom,” the 
manifesto states. 
Nazi persecution of scientists 
1600 teachers and scientists had been driven 
their posts by the fall of 1936 the manifesto 
asserts that attack upon freedom of thought 
in one sphere, even as non-political a sphere as 
theoretical physics, is in effect an attack on de- 
mocracy itself.” 


Citing ruthless 
from 


“any 


Persecution of Jews and “racial” theories of sci- 


PHYSI( 
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publication of one of which furnishes the 
this document, are condemned in no 


“The 


ence, 
occasion for 
racial theories which they 


uncertain terms 


(the Fascists) advocate have been demolished time 
and again.” 

The three Nobel prize winners who are among 
the signers are Dr. Irving Langmuir, associate di 


rector of the General Electric Research Laboratory 
and chemistry prize winner in 1932; Prof. Robert 
\. Millikan, director of the Norman Bridge Labor- 
atory of Physics, California Institute of Technology 
and 1923 physics award recipient; and Prof. Har- 
old C. Urey, Columbia University physical chemist 
honored with the 1934 chemistry prize for the dis 
covery of heavy hydrogen. 

The signers, who represent 167 universities and 
institutes throughout the country, pledge 
themselves to bend their efforts to them- 
\merica from suffering a similar fate. 


research 
prevent 
st lve S of! 

The sponsoring committee and the list of signers 
studded with the the noted fig- 
ures of American science, present 
and former presidents of leading scientific societies. 


names of 
including 


itself are 
many 


\mong the signers and a member of the sponsoring 
committee is Prof. Wesley C. Mitchell, Columbia 
University economist who is president of the Amer 
the Advancement of Science 

Prof. Franz Boas, former president of the AAAS 
ind the dean of American anthropologists, is a mem- 
her of the Prof Urey. 
Others on the committee are Prof. Karl M. Bow 
New York University and director of the 
division of psychiatry of the New York City De 
partment of Hospitals; Dr. John P Yale 
University and secretary of the Committee of Phys 
icians which has been battling the American Medical 
Association on behalf of group medical care. D1 
Henry FE. Sigerist, director of Johns Hopkins Uni 
versity’s Institute of the History of Medicine; Prof 
LD). J. Strusxk, Massachusetts Institute of Technology, 
mathematician and editor of “Sciences and Society” 
and Dr. Milton C, Winternitz, path 
ology and former dean of the Yale Medical School 
the 


ican Association for 


sponsoring committee, as 1s 


man ot 


Peters of 


prote ssor of 


Besides those named above, some of promi 


nent signers include Dr. Karl T. Compton, presi 
dent of the Massachusetts Institute of Technology ; 
Prof. Anton J. Carlson, University of Chicago phys 


iologist; Prof. Clark Wissler, Yale University an 
thropologist and curator-in-chief of the department 
of anthropology at the American Museum of Nat 
ural History; Prof. Edwin G. Conklin of Princeton 
past president of the AAAS and president of Sci 
ence Service; and Prof. Walter B. Cannon of Hat 
vard, co-chairman of the Medical Bureau and North 
\merican Committee to Aid Spanish Democracy. 
Science News Letter. 


Surgeons Attack Epilepsy 

Cure of epilepsy by surgical operation on th 
brain was reported to the American College of Sui 
Jefferson Browder of the Brookly1 
Sixteen out of 40 patients wer 
Srowder demo 


\nother 12 were improved, and 12 


veons by Dr. E 
N. Y., Hospital. 
cured by this operation which Dr. 
strated wel 
unimproved. 
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The figures may not sound impressive but) sur 
geons pointed out that surgeons have never been 
thle to do anything for epilepsy in the past and 
that consequently this work and similar work by a 
few other surgeons clsewhere is a new and prom- 
ising approach to the age-old problem of this ail 
ment 

The operation is performed only on patients be 
tween I8 and 45 years of age and on those in this 
we group whose fits show some starting point such 
as movement of a thumb or hand. This. starting 
point gives the surgeon an idea of which part ot 
the brain may be diseased and causing epileptic fits. 
The exact area is determined by the patient's re- 
sponse to an electric current passed into the brain 
Then an inch or two ot 


Ne ws Letter 


long a fine wire prob 


brain in this region is cut out.—Scten 


League of Nations Sets Standards for Drugs 


The League of Nations may not be able to stem 
the “rule of might” disease that is creeping over 
the world, but it continues to have scientific ap 
pendages that play important roles in the lives ot 
the peoples of various nations 

\ntitoxins, sera, drugs, vitamins and six hor- 
mones, about 30 useful substances the activity of 
vhich can be measured only through use of labora 
ry animals, are standardized through international 
ction tostered by the 


vation 


League of Nations Organi 


Curiously enough,it was war-time experience that 
laved a leading role in convincing that national 
standards are not enough 

“Many deaths could have been averted,” an official 

port says, “if the sera used during the war had 


n assayed in relation to a single standard. Doc 
rs would not lave been betrayed by the unitage 
en on foreign ampoules into injesting quantities 
serum which they had good reason to regard as 
ficient, but which were in fact inadequate, since 
issay had been ctfected in terms of a unit of 
ser potency than that to which they were accus 
ed.” 
Because drugs and biological products are ex 
rted and imported in peace times as well, it would 
easier for manufacturers and safer for physicians 
| patients if uniform, international standards were 
1. And without standardization, how can thera- 
tic results on two sides of a frontier be com 
ed? 

is not surprising that as early as 1921 the 
sue’s Health Committee called an international 
ference on this problem. Keeping pace with 
ntific progress, the sex hormones are the latest 
s of substances for which standards are set. 
tten standards are not enough; national labora 
es in Copenhagen and London keep and distribute 
rnational standard preparations on behalf of the 


] ue Health Organization. 


iphtheria, tetanus, staphylococcus, and gas-gan- 
€ antitoxins, anti-dysentery and = anti-pneumo- 
us sera, insulin, pituitary extract, vitamins A, 


& C and D, digitalis, salvarsan, neosalvarsan, and 
Si arsphenamine are among the substances stand- 
red, Science News Letter. 


Fye Is Electric Generator, Current Tiny But 
Measurable 

“Electric glances,” favorite phrase of old-time ro- 
mantic novelists, is closer to literal fact than they 
ever guessed, For the human eye is an actual clec- 
trical generator, Prof. Walter R. Miles of Yale 
Medical School told the National Academy of Sci- 
ences, at the opening of their autumn meeting on 
the campus of the University of North Carolina. 

The front part of the eye, Prof. Miles said, is 
electrically positive and the back part, where the 
retina is, has the opposite or negative charge. These 
differences in potential can be detected and meas- 
ured by sticking thin pieces of metal foil on the 
skin at either side of the eve and attaching the wires 
to. sufficiently delicate voltmeters. When the eye 
is held still, the instrument indicates steady voltage. 
\s soon as you turn or roll your eye, you bring 
differently charged areas under the little electrodes, 
and the changes in the current show themselves on 
the dial. 

Differences in potential measured during a wide 
turning of the eyeball, range from .0002 to .003 voli 
for each eye. The amount of light falling on the 
eve at the time of measurement makes only a small 
difference in the result. One eye may differ mark- 
edly from its mate, just 
themselves. Minor visual defects seem to make lit- 
tle difference. 

That the eyeball itself, and not the surrounding 
muscle, is the source of the current was demon- 
strated when the tests were checked on persons 
who had lost one eve. If the eyeball is not there 
no current is generated, regardless of whether the 
socket is left empty or filled with a glass eye. 

Cotton Under Microscope 

Cotton, on which so much depends in the South 
and in the nation, was put under the ultra-micro- 
scope by Prof. Donald B. Anderson of North Caro- 
lina State College. The wall of the cotton fiber, 
he said, is composed of exceedingly small thread- 
like strands of cellulose that branch and _ interlace 
freely with each other, forming a close-meshed net- 
work. 

In the oldest layer of the cell wall the cellulose 
strands lie in flat, close spirals, but in the parts 
formed later the strands wind in steep spirals. It 
is possible to control the rate at which the cellulose 
is laid down hy controlling the environment. This 
a control of the quality and 
kind of cotton by suitable adjustments of the con- 
ditions under which it is grown, especially as re- 
gards temperature and light. 

Increase Seed Size 

Double the number of chromosomes in the cells 
of a plant and it will yield bigger seeds and show 
other changes in the direction of general giantism, 
Drs. A. F. Blakeslee and H. E. Warmke of the 
Carnegie Institution of Washington told the meet- 
ing. They provoked extra-chromosome plant types 
into existence by treating the parents with the drug 
colchicine. 

Other effects of extra chromosomes Dr. Blakes- 
lee mentioned were larger flowers, increase in width, 
thickness, and greenness of leaves, shorter, thicker 
fruits, and larger stomata or breathing-pores. To- 


as people dither among 


may mean eventually 








52 \RCHIVES OF PHYSICAL THERADY TAN. ] 
gether with Prof, E. W. Sinnott of Columbia Uni light is exceedingiv faint But this is the first re 
versity, Dr. Blakeslee also found that increase i corded case of a companion star that is totally in 
number of chromosomes in squashes and gourds visible 
caused their fruits to become shorter and wider The faint star known to astronomers as Wolt 
than the parent type 124 announced a short time ago to be earth's neat 
e ‘ sath : 7 és ” ” 
Barytron Behavior est neighbor in space, was “put hack in its place 
> ' ” the two astronomers They told the Academi 
Barytrons, which are sub-atomic particles 200 times ; 
. s that there are at least thirty stars nearer t 
as massive as electrons, were pointed out as_ re : 
os ' he irth than this one 
sponsible for sudden bursts or showers of cosmic 
rays, by Prof. L. W. Nordheim of Duke University International Exchange 
These heavy parti ‘onstitute 1 major part , , 
opi y particles c¢ itute the a Science's international character is to be stressed 
all cosmic rays at sea level and under ground, but , ‘ 
through a new exchange of lecturers between the 
not in the upper atmosphere. Prof. Nordheim su; > f 
;, United States and Great Britain, arranged for 1 
vested that when a barytron passes through matter ai. 3 7 Pil ; 
. lid “ “i —_ ‘l London and supported financially 1 vw Pilerim 
and collides with rons th ar art pave , ' 
ae Sree = ee A ‘ Trust, which was established by Edward S. Hark 
atoms in it, these electrons aré knocked out ( on © st ' 
, , , . ness, an -\merican Phe new lectureship is to |v 
circuits in sudden bursts, at high velocities, thus ; , my an 
. - known as the Pilgrim Trust Lectureship 
constituting the “showers 
In alternate vears, noted British men of science, 
Find Waltzing Star chosen by the Royal Society of London, will come 
\ star that carries on an unending waltz throug to America to speak on fundamental scientifi 
space with a dark partner that no one has eve ichievements and problems; and in the intervenin: 
seen was described by Drs. S. A. Mitchell and D vears leading American scientists, selected by the 
Reuvl of the Leander MeCormick Observatory National Academy of Sciences, will) return thes« 
the University of Virginia. The star is known as “courtesy visits of learning.” 
> . 
Ross 614. Phe series will be inaugurated on Dec. & of this 
The weaving motion of the star can be traced, vear, when Dr. Irvine Langmut the (reneral 
the scientists reported, indicating that it is whirling Klectric Company research laboratory will speal 
round and round a massive stellar body like itsel/, London 
as do all the familiar double stars in which tt The first Enelish lecture will be prescntod tt 
members are bright, but the companion here is Washington during the spring meeting of the Na 
visible. tional Academy of Sciences, by Sir William Bragg 
\ somewhat similar case is that of the giant d president of the Royal Society Science News 
star, Sirius, which has a massive companion whos Letter 


a) 


Report on Spas and Health Resorts 


The small institutions up to 100 capacity are particularly 


suited to provide such service because of lessened over- 


head expenses. 


b) 


service at moderate costs. 


The large institutions may provide smaller units to furnish 


The Committee considers that its task is not completed due to the incomplete 
returns of the questionnaires, particularly in the Middle and Far West, and the 


need for more careful study of the small institution. 


The Committee also considers that the data obtained from this survey to 
date should be made available in printed form and sent to all institutions co- 
operating in this survey, and to any other places requesting this pamphlet. 


Complete cooperation with any study or survey of the spas and health resorts 
which may be undertaken by any recognized medical organization is desirable. 





W. S. McCietitan, Chairman, 
C. IT SIncer, 

F. H. Krusen, 

R. KovAcs, 

E. M. Smiru, ] Not present at 
H. Wotr 


§ Committee meeting. 
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CLINICAL ELECTROSURGERY. By Gustavus 


VW. Blech, GSC... G.C.G., M.D. LL.D. Formerly 
Professor of Clinical Surgery, Loyola University ; 

msulting Surgeon, Westlake Hospital; Attending 
Surgeon, Edgewater Hospital, etc. With chapters by 
lector Alfred Colwell, M.B., Ph.D. L.R.C.P., 
_LRLCLS., ete. Lecturer in Biophysics and Radiology, 
Senior Assistant in Cancer Research Depart:nent 


\liddlesex Hosp tal,and Brian Hl ellington Wourdeves 
r, Middlesex Hos 


R.C.S., DIMLR.E., Radium Office 
pital; Visiting Radiotherapist, North Middlesex Hos 
tal, London, England. Cloth. Pp. 416 with 34 illus 


Price $4.00. London, New York, Toronto 


Oxford University Press, 1938 


trations 


This volume by one whose scalpel and pen have 
ng singled him out as a contemporary 
reputation and 


} 


AbOVe “AN 


crage talent, promises to become the 


st widely read book on electrosurgery because it 


1 


has presented the principles and practice of this 


mportant procedure in a singularly comprehensive 


and critical fashion. The dictum that casy reading is 


rm of painstaking writing, and that clear exposition 


mes from ripe experience is well exemplified in 


foregoing text. To transtorm a subject) sur 


unded by a formidable nomenclature into a limpid, 


resting reading achievement 
t be praised, but to 


exposition is) an 
trenchantly 
procedure and vet he able to 
technical 
present and 


debunk and 
se al 
maze discussions, 


interest im the 


use despite the 


rmest future possi 


high 
could at- 


ties of electrosurgery is a feat that only 
rary talent and 


tain Indeed, — the reviewe! 


sincere conviction 
CONnTEeSSEeS to one 
those rare experiences wherein a_ technical 
sertation held his interest fast bound to the end, 
felt the richer for its reading. Prepared as a 
al text, the author has maintained careful lt 
balance by theoretic 


siderations to the minimum essential for a work- 


erary reducing technical and 
basis toward the larger 
Thus the 
two main parts of 


exposition of its wide 
divided 
six and ten chapters, un 


Scope in) practice contents are 


der the leading titles of “General Consideration” and 


trosurgical Operations.” Noteworthy of mention 
use of its informative and scholarly exeellence is 
ter 1 by Colwell of 
I ric development of electrosurgical procedures 
ng the historic wealth of data Colwell offers 
St rtive proot ot the priority of 


London, which reviews the 


d’Arsonval’s 
ributions on high frequency current above any 
individual. The remaining five chapters of 

| 1 discuss electrosurgical methods from the 
vi vpoint of equipment, indications, technic, nomen- 
clvure, and radiotherapy of neoplasms (Windeyer 
Colwell). Part 2 reviews at considerable detail 
perative advantages, results and management of 


begn and malignant diseases whether located in 
su; rficial or deep seated organs. As stated by the 
a cor in his preface, “no attempt has been made 
to snelude everything that has appeared in the lit- 
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erature except tried methods that are likely to 
e utilized im actual ’ Accordingly this 
work provides an intormative and authoritative text 


n electrosurgical procedures for surgeons and stu- 


practice.’ 


dents that assures broadest orientation on the sub- 
ject. The glossary, index and rich bibliography will 
he found helpful aids for specific information and 
broader guidance in this special branch of modern 
surgery 


DOCTOR BRADLEY REMEMBERS \ novel. 
By francts Brett }oung. Cloth. Pp. 522. Price, 
$2.75 New York RKeynal & Hitchcock, 1938 


The story of the country or family doctor despite 
numberless repetitions has increased in glamour, 1n- 
terest and romance and its retelling has been the 
ambition of the most talented in the literary field 
Omitting geographic and temporal detail, one finds 
that the formula for its colorful psychologic and 
emotional background to have been beautifully ex- 
ploited in the past. Who does not recall the Country 


Doctor of Balzac, the Doctor Winter of Conan 
Dovle, the Doctor Wilham MeClure of Ian Me- 
Laren, or the beautiful panegyric of Robert Louis 


Stevenson's tribute to 
the profession is summarized in his observation that 


Stevenson about the doctor ? 
the doctor is “a man who had ftewest of the vices 


and most of the virtues of our race In loving 
memory, humanity has inconsistently placed its lau- 
rel wreath over the tombstones of these departed 
humanitarians and often as not neglected them in 
lite 

Doctor Bradley Remembers as told by one of our 
talented English contemporary writers will go down 
in the history of literature as one of the most poig- 
nant and colortul fiction. srett 


Young himself a doctor who preferred the vocation 


contributions in 


of letters to medicine creates the character of John 
Bradley as one steeped in the best medical tradi- 
tion of the period known as the Listerian era, and 
with in- 
Out of pov- 
erty and sheer will-power a young doctor of average 


describes him in a romantic canvas rich 
terest, pathos and decpest significance. 


intellect emerges and sets up his surgery in a small 
town in the impoverished coal district of England. 
In the fifty years of self-sacrificing and sympathetic 
service in this community of simple but honest peo- 
ple, Bradley runs through the gamut of major emo- 
tions. He finds love in a wife who dies early from 
puerpural infection. His son is a disappointment 
and a tragic burden. Passionately seeking surcease 
from his own suffering he discovers in long labor 
the happy counterbalance. In colors as somber as 
they are heroic, the author paints a picture long to 
be remembered of a man with “the fewest vices and 
most of the virtues of our race.” In the end the 
doctor sells his surgery to a young graduate who 
modernizes his practice with the latest of diathermy 
and other physical therapy instruments and retires 
with his memories to the winter of his content. 








4 PRACTICAL GUIDE TO MASSAGE. By 
C. Irene Carpenter, Member of the Chartered So 
ciety of Massage and Medical Gymnastics; Member 
of the Almeric Paget Corps, 1914-1918; Diplomée 
of the Chelsea College of Physical Education. With 
a foreword by L. Haden Guest, M.C., M.R.C.S., 
L.R.C.P., and introduction by David Katz, Ph.D., 
Professor of Psychology and Education, Hogskola 
of Stockholm. Cloth. Pp. 127. Price $2.00. Balti- 
more: William Wood and Company, 1937. 


This work differs in its objective from most other 
contributions on massotherapy in that it has at- 
tempted to stress the physiologic action of manual 
manipulation as a fundamental precept. Though 
limited in space the author has nevertheless man- 
aged to convey a clear idea of the practical and 
scientific basis of her thesis; that is, that each por- 
tion of the body treated is but a part of a physi 
ologic whole, and that massage is not a panacea for 
all ills, but must be employed in relation to other 
recognized methods. The book comes recommended 
by a short but warm foreword by L. Haden Guest 
who sees in the emphasis of structural-functional 
unity a scientific basis for the author's exposition, 
and is further supported by a sympathetic intro- 
duction by Professor David Katz who at longer 
length explains that its scientific purpose is to em- 
phasize that function of the smallest part is con- 
ditioned by the organism as a whole. The point of 
taken by Carpenter is the interpretation of 
from a biological instead of mechanical 
concept. Hence it follows that due weight is given 
to psychologic and nervous factors, and to the 
physiologic influence of the tissues and textures en- 
countered within the scope of such treatment. The 
text proper is divided into three parts. The first is 
devoted to a fairly comprehensive discussion of the 
physiologic reactions invoked by massage; the sec- 
ond, to movements of massage and their effects; 
the third, to typical medical problems for which 
massage is prescribed. Accordingly this author in 
troduces a critical approach to a procedure which 
has until recently assumed a static and perhaps a 
non-progressive position, and is among the few of 
the newer contributions that insist upon a scientific 
explanation for the manual mechanics and technics 
utilized in its practice. The complete absence of any 
bibliographic references, however, tends to reduce 
the text to the denominator of a manual for nurses 
and technicians rather than one which might have 
interested the more specialized student or physician 
in search for detailed, fundamental knowledge. As 
a practical guide it fulfills all the promise of such 
a restricted exposition. 


View 
massage 


A SYNOPSIS OF PHYSIOLOGY. By 4. 
Rendle Short, B.S., M.P., F.R.C.S., Professor of 
Surgery, University of Bristol, and C. L. G. Pratt, 
M.A., M.S., M.D., Demonstrator in Physiology, Uni- 
versity of Oxford. Cloth. Pp. 325. Price $3.50. 
Baltimore: William Wood and Company, 1938. 


The frequency with which the profession now re- 
fers to the fundamentals and the advances in physi- 
ology due to the better known relationship between 
clinical practice and biologic reactions, has made 
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ereater demands for contributions that are brief, 
Such a work in synopsis 
necessary for 


concise and authoritative. 
form provides the very essentials 
progressive and busy practitioners as well as for 
brush-up study for students and lecturers in their 
related interests. The present edition has beer 
brought down to date and presents a full but com 
pressed picture of the latest contributions on the 
subject. The volume shows the benefit of both re 
visions and numerous additions which makes it a 
reliable summary of the advances in human physi 
ology. The format is in skeletal style intermixed 
with large, small and boldface type as a method 
of emphasizing and directing attention to the sub 
jects under consideration. The book is pocket-sized 
and is divided into 24 chapters and an index. Ni 
hetter example of brevity plus maximum informa 
tion is extant on the subject 


ESSENTIALS OF PATHOLOGY. By Lawren 
IH”. Smith, M.D., Professor of Pathology, Templ 
University School of Medicine; Formerly Assistant 
Professor of Pathology, Harvard Medical College ; 
and Associate Professor of Pathology, Cornell Uni 
versity Medical School; and Edwin S. Gault, M.D., 
\ssociate Professor of Pathology, Temple Uni 
versity School of Medicine. With a foreword by 
James Ewing, M.D., Memorial Hospital, New York 
City. Cloth. Pp. 886 with 680 illustrations and col 
ored plates. Price $9.00. New York and Londor 
1). Appleton-Century Company, 1938. 


In this textbook an entirely new approach to th 
subject of pathology has been introduced. This 
according to the authors, has been necessary bx 
cause of the extreme crowding in the present da 
medical curriculum, which allows time for learning 
only essential Smith ar 


Gault have designed their book to incorporate 


pathologic principles. 


! 
the basic data and emphasize only the most accepted 


theories. Carrying this plan to a didactic pra 
tical conclusion, they have purposely excluded ar 
bibliographic references in their text because fev 
medical students have the opportunity to examin 
when need calls, obtain 


original sources, or can 


these from either their instructor or from  special- 
ized publications. Bound-in blank pages are p! 

vided at the end of each chapter for notes, com- 
ments and additional orientation. Further innovations 
in this work include the extensive use of case his 
tories and special illustrations. These serve the dual 
purpose of supplementing the written material and 
giving a closer correlation of the subject matter to 
actual clinical work. Surprising as it may seem, 
the instruction by case histories though apparen'|y 
necessary in clinical training, has been neglected ‘\y 
authors of pathologic textbooks. As a method of 
study it should prove of similar advantage for thie 
closer approximation of clinical and preclinical wo°k 
To students and teachers this text will acqu re 
still greater practical significance because the pro- 
lific photomicrographs and illustrated material m: ke 
this an admirable adjunct to laboratory and lecture 


work. 
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STUDENT'S LIBRARY 


THE AMERICAN ILLUSTRATED MEDICAL 
DICTIONARY: A complete Dictionary of the 
terms used in Medicine, Surgery, Dentistry, 
Pharmacy, Chemistry, Nursing, Veterinary Science, 
Biology, Medical Biography, ete. By Il’. A. Newman 
Dorland, A.M., M.D.,  F.A.C.S., Lieut.-Colonei, 
\IERLC., U.S. Army; Member of the Committee 
on Nomenclature and Classification of Diseases of 
\ssociation; Editor of the 
‘American Pocket Medical Dictionary”. With the 
Collaboration of E. C. L. Miller, M.D., Medical 
College of Virginia. Eighteenth Edition, Revised 
and Enlarged. 1607 pages with 942. illustrations, 
including 283 portraits. Flexible and Stiff Binding. 
Price, Plain, $7.00 net. Thumb Indexed, $7.50 net. 
Philadelphia and London: W. B 


pany, 1938. 


the American Medical 


Saunders Com- 


The popularity and practical need for this illus- 
trated medical dictionary is demonstrated by the 
act that it has required eighteen editions to keep 
pace with the profession's demands for a volume 
hoth convenient in size, authoritative in information, 
and down to date in content. To keep it abreast 
with the progress in medical and allied fields, the 
present volume has incorporated and defined over 
3000 new words and terms, and as a result, the text 
shows an increase of over 60 pages. These additions 
found in the field or sections related to 
dentistry, 


are to Tne 
clinical medicine, medical chemistry, 
endocrinology, immunology and pathology. For in- 
stance, the terminology of biopsychology has been 
greatly enriched and more than 100 tests are de- 
scribed. For accomplishment of this difficult) task 
has had the cooperation of the editorial staff of 
tl \merican Medical Association under the di- 
tion of Dr. Morris Fishbein. Accordingly it can 
ilily be appreciated that the work as a_ whole 
has been materially benefited by a critical editorial 

f which has endeavored to maintain the high 
tandard set for it as a useful and practical guide 
practitioners and students of medicine and_ the 
d fields. 


-n 


HUMAN PATHOLOGY, A TEXTBOOK. By 
| id 1. Karsner, M.D., Professor of Pathology, 
Western Reserve University, Cleveland, Ohio. With 
an introduction by Simon Flexner, M.D. Fifth Edi- 


tion, Revised. Cloth. Pp. 1013 with 18 illustrations 
it lor and 443 in black and white. Price, $10.00. 
Piiladelphia and London: J. B. Lippincott Com- 
pi 1938. 


fifth edition of Karsner’s well known text- 
shows studious revisions in the form of many 


de ms, alterations and additions which go far 
ti ance the scope of his work. Of the new ref- 
e1 s 230 have been added and many old ones 
r ed. Discussions of pathologic pigmentations 
hi ncluded the latest material on pulmonary sili- 
ci Fatty metamorphosis is presented in a new 
ligh', and the subjects of amyloidosis and circulatory 
dis':rbances are discussed from the latest findings. 
In ddition Karsner has replaced out-dated illus- 
tra ons and amplified the text by the inclusion of 
SI w plates on various subjects. Undoubtedly 


u resent edition will be warmly acclaimed by 


sti ts of pathology because it successfully pre- 


+t 
cn 


sents all sides of debatable accepted and advanced 
questions current in this field. Much of the dog- 
matism therefore that prevails in general texts on 
the subject has been eliminated. By this approach 
together with the author's authoritative experience 
a lucid and comprehensive exposition has been pro- 
vided in gross and histologic pathology as in the 
underlying theoretical problems. Some criticism may 
be made so far as the quality of illustrations are 
concerned, for though the book admirably presents 
all the basic information in written form, more 
could be desired of that important branch of visual 
information good pictures, which are more elo- 
quent than words and more meaningful than pages 
of text matter. However, this factor is of only 
minor importance and only minimizes but does not 
materially detract from the actual value of this 
contribution. The fact that this work now enters into 
its fifth edition and is highly spoken for by Flexner 
in his Introduction, is an index that it has long been 
accepted and recommended as a reliable text for 
students and physicians. 


FROM CAPTIVITY TO FAME, or the Lire or 
GEORGE WASHINGTON Carver. By Raleigh H. Mer- 
ritt. Cloth. Pp. 230. Price, $2.00. Boston: Meador 
Publishing Company, 1938. 


\lthough the author of this narrative of an em- 
hodied epic disclaims any special ability as a biog- 
rapher or any attempt to present a detailed account 
ot the life of the famous seventy-four year old 
negro scientist, he has in 131 pages presented an 
earnest and readable sketch of Dr, Carver, the noted 
agricultural chemist. The life of this unusual and 
gifted man is at once a tragedy and an inspiration, 
an heroic theme of birth as the child of slaves, left as 
a boy penniless and without kith or kin, to learn the 
elements of reading and writing and to work his 
way through agricultural colleges where he early 
revealed a genius for pioneer research in agricul- 
tural chemistry and allied sciences. Finally placed 
in charge of a special laboratory and grounds of 
Tuskegee College, founded by Booker T. Washing- 
ton, his whole life became a devotion to research, 
which has proved as practically useful as it is in- 
spirational to all who have an ambition to add to 
the sum total of human happiness. Dr. Carver will 
he remembered as the man who demonstrated the 
nutritive value of peanuts from which he extracted 
not only the oil but milk-like products for which he 
secured special legislation by the war-time Senate 
for its protection. Apart from this he has extended 
his investigations to plants and mycologic § speci- 
mens, and has shown considerable talent as a painter. 
In spite of the unfortunately too common prejudices 
among our college youths in the matter of race, Dr. 
Carver gained the friendship of his teachers and the 
respect of many fellow students, who realized his 
inherent qualities and his almost sacerdotal devotion 
to science. The story may be summed up as one of 
the best arguments against the arrogant and false 
claims of certain holier-and-better-than-thou racial 
purists. Of the remaining pages of the book ap- 
proximately 100 are devoted to countless dietetic and 
other formulae, in which the manifold uses of pea- 
nuts are predominant. The book contains 22 photo- 





a8) \RCHIVES O| 


subject ot the 
It is 


graphic reproductions illustrating the 
biography, his work, laboratories and the like 


a small book, but well worth careful perusal 


THE OCCUPATIONAL TREATMENT Ol 
MENTAL ILLNESS. By John Iverson Russel 
M.B., Ch.B., F.R.F.P.S., (Glas.) D.P.M., Medical 
Superintendent, North Riding Mental Hospital; 


Institutions, N.R., York 
Therapy to the 
\ssociation; Examine 


Visitor, Mental Deficiency 
shire; Examiner in Occupational 
Roval Medico-Psychological 
to the Occupational Therapists. For 
word by I1tlliam Rees-7 homas, M.D., B.S., F.AR.CP 
(Lond.), Dipl. Psych. Med. (Camb.) Senior Medi 
cal Commissioner, Board of Control. Cloth. Pj 
231 with 41 illustrations l’rice, 
William Wood & Company, 1938 


\ssociation of 


$2.50 Baltimore 


Wilham 
that this is the first 
devoted to Occ 
it was written primarily for use of the 


Rees Thomas, in his Foreword States 
contribution in 
tirely upational Therapy 
occupational 
protession, it also has 


therapist and the nursing 


special value for physicians contemplating its a 


juvant possibilities. The discusses 
the theoretical and 
therapy. It is pointed out that occupational ther 
apy 1s not merely to be used as 


deliberate directing the 


text as a whole 
les of occupational 


practical Sit 
a pastime, but as a 


means ot patient s attentior 


to material objects, to prevent the mentally dis 
turbed individual from seeking refuge in morbid 
introspection. It is necessary to know which crafts 
are of therapeutic value to different types so as 


not to overestimate their limitations. Russell stress 


es the fact that occupational therapy should be 4 
rected and supervised by a physician, who must cor 
sider such factors as the personality type of the 


individual, the classification of the patient, the cor 
centration 
cautions. In the organization of an occupation: 
training and 


considered as well as the group 


value required, and the necessary pr 


therapy department the part of th 


personnel must be 
author 


ing and classification of the patients. The 


also takes up a habit training program, physical 
training and recreation as games, dancing and in 
door sports. For the practical consideration occu 


pational therapy the author discusses design and vari 
ous crafts, such as woodwork, basketry, brush maki 


book-binding, the use of plaster, and miscellaneous 


crafts, giving many helpful suggestions as to grades 


and therapeutic value of each. It must be remem 


bered that the therapeutic aspect of the work con 


sists in making the patient think well of himseli 


Russell is thoroughly convinced that idleness is a 


positive evil and that it is the cause rather than 
the effect of social, moral and intellectual deteriora 
There 


necessary as an\ 


tion of those suffering from mental illness 
fore, occupational therapy is as 
other treatment of a mental patient and should be 


This book is 


excellent for anyone working with mental cases in 


given of suitable quality and quantity. 


convincing them of the importance of occupation 


and giving helpful suggestions for occupations 
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\ HANDBOOK OF ROENTGEN AND RA 
DIUM THERAPY. By 4A. J. Delario, B.A. M.D. 


Joseph Hospital, Paterson, N Bes 
Hospital, Montclair, N. J Cloth 

numerous engravings 
$8.00. Philadelphia | 


Radiok eist, St 


and Community 


Pp. 362 with illustrations, 


graphs and tables. Price, 


\. Davis Company, 1938. 


The author prefaces his thesis by modestly pro 


fessing no originality so far as the contents of the 


} 1 


hook is concerned, except that in the course of his 


ravs he had at 


information by means 


studies on rocntgen and radium 


tempted to collect all possible 


of excellent books and recent literature, investiga 


tion of hospitals to observe their methods of prac 


tice, and the assembling of this information in a 


added 


Pleasing it 1s therefore 


notcl graphs 


to cal 


wok to which was charts and 


of his own making 


attention that out of this modest beginning Delari 


has built an impressive as well as an authoritative 


text that reviews the subject of radiotherapy in 


practical and detailed fashion from both a theoreti 


and clinical viewpoint. The fact that the volum« 


Incorporates nearly 500 references is proot that the 


author delved deep into the literature and select 


his reading material from wide sources In con 


tent the work is divided into three sections Th 


first presents theories, principles, technics, methods 


and dosage It discusses the origin and productio 


] 


of roentgen and radium waves, the methods 


which their wavelength is measured, their biolog: 


and physical characteristics, therapeutic dosage 1 


relation to the erythema factor and the rate 


following irradiation by x- and ra 


tissue recovery 
dium rays. Of the fifteen chapters that make vy 
this section, tour Are cle voted to discussions ‘ 


t 


therapeutic dosage and diseases amenable to radi 


tion therapy. The second part deals with figure 


and tables in graphic form for a more concise o1 


entation of the theoretic and = practical value 


This inciudes infor 


radiation to be 


roentgen and radium waves 


mation on the amount of deliver: 


and controlled through the factors of kilowattas 


filtration, milliamperage, skin focal distance, and tl 


like Dosage calculation is made the easier 


tables on radium, as well as specific knowledge 
methods of calculating size form, filtration and a 
plicators for radium treatment. The third part 1 


views the end results obtained with roentgen ai 


radium therapy. The author has adhered to a st) 
in which long descriptions are replaced by the bri 
itv of tabulated facts. Under such a style there ‘s 


brought forth an impressive array of comparat! 


knowledge of the significant results obtained 


surgery, roentgen and radium therapy alone or 
combination in the treatment of benign and mal 
nant neoplasms. The rich bibliography and detail d 
index concludes a work which deserves wide rea 


handhook 


radiotherapy for students and specialists. 


ing as a practical and authoritative 
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Effect of Artificial Fever and Specific Antiserum 
on Organisms in Type III Pneumococcus Men- 
ingitis. Morris F. Shaffer; John F. Enders, and 
James Wilson. 


J. Clin. Invest. 17:133 (March) 1938. 


The effect of elevating the body 
to 105 F 
on the bacterial infection of the spinal fluid has 


temperature 


higher for periods of several hours 


Y 
im) 


been determined in two patients with type ITI 
pneumococcus meningitis. Under these conditions 
there occurred a marked reduction in the num 
ber of viable pneumococci and the quantity of 
free soluble type-specific antigen present. In 
neither case was sterility of the fluid attained. 
In two patients the effect of treatment by intra 
thecal injection of potent antipneumococcus type 
If] rabbit serum was analyzed. Temporary ster 
lity of the spinal fluid followed rapidly in each 
case, concomittantly with the disappearance of 
the soluble antigen Eventually, however, the 


The of failure 
to obtain permanent sterilization of the subarach- 
noid 


pneumococer reappear d causes 


space are discussed 

The combined treatment, consisting of artificial 
through the application of radiant 

injection of rabbit antiserum with artificial 

fever appeared to produce the best result as es 

timated thre the 


brospinal fluid, the 


fever heat, 


and 


obtained in 
of 


by conditions cere- 
although 


treated did 


recovery single 


patient so not ensue 
Fever Therapy Plus Additional Local Heating In 
Treatment of Gonorrhea. Frank H. Krusen, 


Lawrence M. Randall, and Louis G. Stuhler. 


Am. J. Syph., Gonor. & Ven. Dis. 22:185 
(March) 1938 

Fever by physical means is of decided value in 

he treatment of gonorrhea, particularly when 


here is a well organized team of workers using 


satisfactory device. The tendency has been to 


ssen the number of sessions of fever therapy 

prolonging the duration of each session, in- 
uding the more acute forms of gonorrhea 
xvegen inhalations during treatment have not 


ought about satisfactory results with lower de- 
rces of fever; however, a high fever plus oxygen 


halations scem to be slightly more effective 
an does high fever alone. In cases of women 
ho have pelvic inflammatory disease which 
oves refractory to fever therapy, the addition 

local) pelvic heating in) conjunction with 
ver therapy has produced most encouraging 
sults. With proper preparation and follow-up 
eatment, single 10-hour sessions of fever ther- 
v at 41.5 C. (106.7F.) will produce negative 


ltures in a high percentage of cases of gonor- 


ea. It is believed that a single long session of 


er therapy combined in suitable cases with 


/ 


additional local heating offers the most satisfac- 
tory method of treating gonorrheal urethritis, 
cervicitis, pelvic inflammatory disease, and cer- 
tain complications of the infection. 


Hospital Air Conditioning. C. P. Yaglou. 

J. A. M. A. 110:2003 (June 11) 1938. 

While many have treated with 
various degrees of success, the greatest field ap- 


diseases been 


pears to be in acute and chronic gonorrhea, 
since the specific pathogenic organisms involved 
can be killed by heat within the limits of tol- 
erance of man (from 105 to 107 F.). Lately, 


fever therapy has appeared to be of value in the 
management of painful neuritic states in which 
no single procedure has given satis- 
relief. Bennett and Cash present exten- 
clinical evidence on the relief of painful 
neuritic meningitic and radicular states with sys- 
temic fever at 103-105 F. in treatments of two to 
three hours each, from two to six treatments al- 
tovether 


heretofore 
factory 
sive 


In the past three years, several heat cabinets 
have appeared with some improvements. Prob- 
ably the most important is the substitution for 


hot dry air of nearly saturated air at a compara- 
tively low temperature. In this way burns of the 
skin are eliminated, the loss of water and chlor- 
ide may be less, and the room in which the hyper- 
therm located not heated as much as when 
hot dry air is used. It is appreciated that with a 
relative humidity of 30 per cent it would take too 
long to raise the body temperature 6 degrees F. 
(from 99 to 105) without resorting to excessively 
high temperature. With 60 per cent relative 
humidity and air movement of 400 feet per min- 
ute over the body, a temperature of about 120 F 
will raise the body temperature 6 degrees in one 


Is 1s 


air 


hour, whereas with saturated air the cabinet 
temperature need only be from 106 to 107. F. 
These values will vary in different individuals 


and in different diseases. Few data are available 
on the combinations of temperature and humidity 
required to maintain the body at various fever 
temperatures after initial heating. With saturated 
air a temperature of about 100 F. appears to be 
sufficient to keep the body at 105. Extensive work 
in fever therapy is continuing on a wide variety 
of pathologic conditions. While this form of 
therapy is rapidly gaining wide recognition, its 
application “should remain strictly a hospital pro- 
cedure surrounded with the safeguards commonly 
employed in a major operation and under the di- 
rection of skilled physicians.” 





Electrosurgery in Proctology. R. V. Gorsch. 
Am. J. Surg. 40:436 (May) 1938. 


Adenoma, polyps, papilloma, villous tumor in- 
clude a number of so-called benign tumors, which, 





ARCHIVES OF 





however, possess the anlages for ultimate malig 
adults. On this account 
and 


nancy, particularly in 
they are of particular 
and their prompt and complete removal is highly 
desirable. The vast majority of these tumors 
lend themselves to electrosurgical removal, with 
the proper type of cutting current with the elec 
sometimes an addi 
measure of this technic; it has 
as circumvallation, a procedure 


interest importance 


tric snare. Coagulation is 
tional 
been referred to 
which produces a ring of coagulation in the mu 
cosa around the snared off stamp. This may d« 
ilready beyond the confines ot 


value in 


stroy tumor cells 
the malignant and 
the circulation of the stump, assuring as 
destruction as is possible without actual excision 


base interferes further with 


much 


The mucosa alone should be coagulated. Pet 
foration is possible 

In some cases, the entire tumor may be dé 
stroyed by electrocoagulation and allowed t 
slough off. This may be the method of choics 


id 


in particular vascular tumors, in those with bro 
pedicles, or in unfavorable locations 
In malignancy, 
moids, and the like 
with clamp coagulation or direct vessel coagu 
tion has definitely widened the scope of 
surgery in proctology, particularly in debilitated 
and elderly patients in whom the 
hemorrhage is of importance. The c 
extensive wounds seems likewise to lessen the 
j wound 


granulomatous lesions, det 


the cutting current combined 
| 
lea 


cancel 


diminished 


agulum on 


loss of fluids, the absorption of toxic 
products and to decrease post-operative pain. On 
the other hand it is not believed that the elec 


trosurgical technic has any decided advantage in 

ths usual combined perineoabdominal excision of 

the rectum or sigmoid; certainly not in the ab- 

dominal technic. 

Low Intensity Short Wave Therapy-Some Clini- 
cal Aspects. P. P. Dalton. 
Brit. J. Phys. Med. 1:48 (Feb.) 


Some that 
unable to obtain any results at all from low in- 
tensity short wave therapy. It has been used by 
the author in a number of cases with 
markable results that one cannot help thinking 
that other workers must have employed it in un 
suitable 
effect on unhealthy nerve-muscle preparations, so 
that one may expect some effect on the 
types of paralysis. At Vienna the author learned 
that it has been used with success by Dr. Weiss- 
enberg in such cases 


1938 


clinicians have reported they are 


such re- 


cases. These waves have a depressant 


spastic 


Importance of Immobilization and Posture in 
Treatment of Acute Infections of Extremities. 
Owen H. Wangensteen. 

Minnesota Med. 2:225 (April) 1938 


Elevation is a valuable addition to the 
ment of acute infections, particularly 
inflammation affects the soft tissues. Increased 
relief of pain and quicker reduction of swelling 
are noted. Institution of rigid 
in a body cast with the extremity in 


treat- 
when the 


immobilization 


marked 


elevation occasionally rendered incision for the 
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evacuation of exudate in soft tissues superfluous. 
Not uncommonly a single short incision sufficed 
in instances where one had anticipated more ex- 
tensive intervention. In paronychias without 
hazard of dissemination of the infection continu- 
ous steep clevation of the arm and hand on a 
suitable bedside splint has been carried out with 
of the The ap- 
plication of heat and employment of Bier’s hy- 
which 
avoided in the 
infections. 


evidence of subsidence infection 


swelling, 
treat- 


peremia are measures increase 

objectives which are to be 

nent of acute pyogenic 

Sinuses as Points of Focal Infection and Treat- 
ment of Sinusitis. William Fletcher. 


Laryngoscope 48:17 (Feb.) 1938. 


Steam, together with the vapor of such sub- 
stances as camphor and menthol, may be inhaled. 
The fact that the patient feels more comfortable 
this method. Hot wet ap 
a hot water bottle or 


pad placed over the 


is the chief value of 
plications over the face o1 
electric infected sinus give 
comfort. The infra-red lamp is the most effective 
method of applying heat to the sinuses. There 
is reason to believe that the infra-red rays pene 
rate the its circulation, thus 
being of greater aid than any other safe, simple 
treatment of our command. For treating infants 
ind small children this is almost the 
abl valuable treatment 
The infra-red lamp should be 


time of treatment 


sinus and influence 


only avail 


and the most known. 

used as hot as 
the patient will permit. The 
is usually 20-30 minutes In 


treatment should be 


severe cases the 


repeated about once in 12 


hours, or about once each day. Severe cases in 
the home should be treated about once every 
six hours. The Kromayer lamp is very helpful 
in relieving congestion of the nasal mucosa and 
in aiding drainage. It has little or no value with- 
in the sinus itself 


Effect of Short Wave Therapy On Guinea Pig 


Testis. Seymour F. Wilhelm and Albert M. 
Schwartz. 
I. Urol. 40:335 (Aug.) 1938 


The testis of 18 guinea pigs were exposed to a 
radiation of 20 to 60 minutes 
excised and examined 
at intervals of 3 hours to 80 days after exposure 
One of the guinea pigs died of hyperpyrexia 
examination of its testes revealed 
congestion of the superficial blood vessels. M1- 
croscopically there was a diminution in the num 
ber of The germinal epithelium 
interstitial however, appeared nor- 
remaining 34 testes showed no evidence 


single short wave 


duration. The testes were 


Gsross only 


spermatozoa 
and tissues, 
mal. Phe 
of pathological change on gross and microscopi 
cal examination. The testes of 2 guinea pigs wert 
excised at intervals of 1 to 10 days after the last 
exposure. No evidence of pathological change 
was observed on gross and microscopical exami 
nation. Evans and Burr have shown experiment 
ally that a fertilizing power may occur 
despite the absence of morphological changes in 
the seminal fluid. Rats on a vitamin E free diet 
sterile although an abundance of motile nor 


loss of 


were 
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mal had been recovered in the 
bouchon vaginale. It would, therefore, be incau 
tious to from our experiments that 
short wave radiation is innocuous. Physiological 
changes lessening fertility may have occurred in 
the absence of demonstrable morphological 
lesions. 


spermatozoa 


conclude 


Little Used But Highly Effective Physiotherapy 
(Hydrotherapy in Dermatitis Venenata). Rob- 
ert H. Leece. 

M. Bull. Vet. Admin. 14:362 (April) 1938. 


Little used but highly effective is hydrotherapy 
for very extensive dermatitis venenata. The most 
common causative factor for this dermatitis is 
contact with poison ivy (rhus toxicodendron) or 
poison oak (rhus diversiloba). In 
there is very extensive areas of the skin involved, 
especially that of the external genitalia, body and 
extremities, the f a continuous, neutral 
temperature bath, for 4 to 8 hours or more per 
day, will result in complete cure, usually in 3 
days. This treatment originated in a rural com 
munity where those who came in contact with 
the poisonous plants would lie in the waters of 
a near by lake for several hours a day for 2 to 3 
days, and thus effect a cure in less time than 
their family physician could by the use of 
ternal applications 
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Relative Rise in Temperature of Tissues Heated 
in High Frequency Field. H. J. Taylor. 
grit. J. Phys. Med. 1:82 (March) 1938. 


In comparing the relative rise in temperature 
in the high frequency field of various tissues, it 
was found that with the wavelengths used (6 to 
3.5m.) fat is always heated to a far higher tem- 
perature than other With decreasing 
wavelengths, however, the relative heating of fat 
ind other tissues becomes less in intensity. 


tissues. 


Progress In Otolaryngology. George B. Wood. 


Arch 27:476 (April) 1938 


Otolaryng. 


For the curative treatment of laryngeal tuber- 
ulosis electrocauterization is by far the most im 
iortant method. There is apparently some vari- 
ince of opinion as to the indications, and a num- 
ber of authors use this instrument only as a last 
esort. Ruedi avoids operative intervention when 
there is no pain, when the lesion is more or less 
ocalized or when the pulmonary condition is 
till active. In such suggests roentgen 
herapy or the intravenous use of solganol B 
the disodium salt of 4-sulfomethylamino-2- 
uromercaptobenzene-l-sulfonic acid). He = ad- 
ises against general treatment with an arc lamp. 
apparently energetic in his use of the 
iutery, having devised a spiral platinum burner 
' various shapes and sizes, which he employs at 
Imost white heat. 

Blegvad prefers ultraviolet radiation with a 
uartz lamp for the conservative treatment of pa- 
ents with laryngeal tuberculosis. However, if 
iprovement is not shown within a few months, 
perative work by the indirect method is indi- 
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HARPUDER AND STEIN 


Institute between 1922 and 
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1936 
galvanocauterizations, 40 amputations of — the 
epiglottis, 127 injections of alcohol and 49 re 
sections of the superior laryngeal nerve. By 
these procedures 29.1) per of the patients 
were cured, 10.2 per cent improved and 60.7 un- 


there performed excisions, 527 


cent 


improved 

Kowler state that the favorable 
heliotherapy have been exaggerated. 
Even when ultraviolet rays are combined with 
other types of rays, they say that the ultraviolet 
has slight curative action. They express the hope 
that future research will provide more knowledge 
concerning the action of the ultraviolet as it is 
found in the atmosphere, because at present there 
is little evidence to show that this is of much 
importance in the treatment of laryngeal tuber- 
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Xeroderma Pigmentosum With Mental 
ficiency. Alexander G. Silberstein. 


Am. J. Dis. Chil. 55:786 (April) 1938. 


De- 


XNeroderma pigmentosum is a comparatively 
rare disease which was first described by Kaposi. 
It is of unknown etiology and probably congeni- 
tal. Consanguinity of the parents is said to be 
a predisposing factor. The onset of the disease 
occurs characteristically during the first year of 
lite. The skin apparently is hypersensitive to 
light rays of wavelengths between 280 and 210 
millimicrons. The pathologic condition of the 
skin shows three stages: erythroderma, with mot- 
tling and hyperemia, slight puffiness and rough- 
ening, pigmentation, with freckle formation, scal- 
ing and the formation of transient cutaneous 
atrophy and late contractures of the eyelids, nose 
and mouth. The course is progressive but usual- 
ly shows periods of quiescence. The duration of 
as a rule, not beyond twenty-one years. 
Death generally results from inanition. 
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Treatment of Detachment of Retina With 
Thermophore. H. Maxwell Langdon. 


Am. J. Ophth. 21:525 (May) 1938. 


In November, 1934, Langdon reported a case of 
detachment of the lower portion of the retina. 
The patient had been operated on two months 
before: a sclerotomy for the purpose of draining 
the subretinal fluid was followed with applica- 
tions of Shahan’s thermophore, using a 2 mm. tip, 
temperature of 165 F. The retina was in 
good position when the = case reported. 
Shahan reported a case at a meeting of the St. 
Louis Ophthalmic Society. His report has not 
yet been published in full, but he reverses the 
procedure which the author used, applying the 
heat first and performing the sclerotomy after- 
wards in order to maintain intraocular tension; 
also because he d Dr. L. T. Post have found 
that 165 degrees of heat with a thermophore ap- 
plied to the sclera destroyed the retina at the 
site of the application in experimental animals 
in which there was no detachment. He believes, 
therefore, that it is better to apply the heat while 
the retina is held away from the choroid by the 
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sub-retinal fluid. The author never had any 
trouble with the lowering of the intraocula: 
tension by the sclerotomy punctures, and it is 
difficult to see how a certain amount of damage 
to the retina can be avoided if we are going to 
have exudate enough thrown out to produce ad 
hesion to the choroid 


Gonorrhea In Male. John R. Caulk. 
J. Missouri M. A. 25:240 (July) 1938 


Heat therapy should be of service but I): 
Deakin in the author's clinic studied a number 
of cases with local diathermy to the penis over 
long periods of time and even packed the penis 
and electrodes in clay. There was no appreciable 
benefit observed. Certainly the urethral insertion 
of a diathermy electrode is most strenuously to 
be condemned. It is evident that the extensive 
circulation of the penis. disperses the heat too 
quickly for any appreciable elevation of tissue 
temperature. Fever therapy unquestionably would 
be of tremendous value and has been in many 
instances in which it has been employed, but 
there are not enough fever producing apparatus 
and at present it seems a little heroic to combat 
in this manner the average anterior urethral in 
fection. Prontosil has been employed with the 
most astonishing success, anterior urethral in 
fections having been cured within forty-eight 
hours. This it is hoped is true, but the author 
has had no experience with this drug 








Treatment of Neurosyphilis. Samuel H. Epstein. 
Connecticut S. M. J. 2:266 (June) 1938 


The various modes of producing artificial fever 


have occupied the attention of many workers, 
and much has been done in the construction of 
apparatus and in the study of its physiologic 
effects. Experience at the Boston l’sychopathic 
Hospital has been concerned with diathermy, 
electric blanket, circulating hot moist air (Ket 
tering hypertherm), radiant energy cabinet and 
the inductotherm, as well as malaria and typhoid 
vaccine. Some interesting and important physi 
ologic observations were made in connection 
with mechanically induced hyperpyrexia. The 
changes during fever so produced were more 
marked than those which occurred during “nat 
ural fever”. As a result of studies of the acid 
base balance of the blood, blood chemistry and 
blood volume, it was tound that changes in the 
body are at a minimum when fever is induced 
by malaria or typhoid vaccine and most marked 
when circulating hot moist air alone is used 
Comparative data made on the percentage ot 
reduction of plasma volume during fever indi 
cate that little or no change occurs during fever 
induction by malaria, typhoid vaccine and dia 
thermy, while with the hypertherm the reductior 
is extreme and occurs early in the course ot 
treatment, with the result that a severe degree 
of tissue dehydration takes place by the time 
therapeutically desired temperatures have been 
obtained. Chemical analyses of the blood during 
the course of the fever were characterized by 
severe dehydration and hyperventilation, bring 
ing about a pronounced alkalosis, at times ap 
proaching a critical level. The conclusion was 
reached that the degree of dehydration and the 
danger of serious circulatory disturbance is con 
siderable during fever induced by the hypertherm 
even when fluids are liberally given by mouth 
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